UNIVERSAL  Drafting  Machines 


Anionp  the  first  to  heed  the  Xaiion’s  call  for  fighting  men  have  been 
the  draftsmen  of  America.  'Phroughout  the  country  drafting  rooms 
with  depleted  forces  are  striving  to  keep  pace  with  the  demands  for 
an  increased  industrial  production. 


'Idle  Universal  Drafting  .Machine  is  an  important  aid  in  this  emer¬ 
gency.  It  conserves  fully  50%  of  the  draftsmen’s  time.  You  will  be 


I'he  accompanyinft  view  of  Stone 
&  Webster  draftinft  room,  shows 
some  of  the  full  equipment  of 
Universal  Drafting  .Machines 
used  by  this  company. 
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War  a  Destroyer  of 

Inertia  and  Prejudice 

ONE  of  the  many  interesting  phenomena  of  the 
war  is  the  ready  acceptance  under  its  pressure  of 
ideas  hitherto  making  slow  progress  against  inertia 
and  prejudice.  For  example,  far-sighted  men  have  long 
realized  the  value  of  detailed  instruction  to  workers, 
of  a  brief  but  intensive  training  period,  of  fitting 
workers  to  tasks,  of  having  regard  for  psychological 
factors.  The  application  of  all  these  ideas,  though,  made 
slow  progress.  Now  at  a  moment  they  receive  wide 
acceptance.  Necessity  has  forced  action  and  has  forced 
prejudice  aside.  The  specialized  training  of  war  crip¬ 
ples,  reported  in  this  journal  some  weeks  ago,  and  the 
training  of  women  for  industry,  discussed  on  page  69 
of  the  last  issue,  are  instances  of  the  accelerated  prog¬ 
ress  due  to  the  war.  In  various  war  industries  short 
training  courses — vestibule  shops  or  schools,  they  have 
been  called — have  been  established.  The  methods  will 
undoubtedly  persist  after  the  war  to  the  benefit  of  all 
concerned — the  worker,  the  public,  the  industry. 


The  First  Large 
Concrete  Ship 

a*?  PAGE  105  and  in  the  supplement  accompany¬ 
ing  this  issue  will  be  found  information  relating 
to  the  first  5000-ton  concrete  ship.  At  present  only 
pictorial  description  is  permissible,  but  the  venture  is 
so  novel,  the  step  so  great,  that  these  views  will  hold 
the  greatest  interest  for  engineers  and  contractors. 
Particularly  will  this  ship  appeal  to  the  readers  of  this 
journal,  for  it  is  they — the  civil  engineers  and  con¬ 
tractors — who  have  developed  the  use  of  reinforced 
concrete  and  made  possible  the  achievement  repre¬ 
sented  by  the  big  boat  now  on  the  ways  at  San  Francisco. 
The  presentation  of  these  views  would  not  be  complete 
were  they  not  accompanied  by  a  word  of  appreciation 
for  the  courage  displayed  by  the  men  who  initiated  and 
have  backed  this  enterprise.  Themselves  not  shipbuild¬ 
ers,  they  have  stood  sponsor  for  an  experiment  of  ex¬ 
ceptional  proportions.  When  they  initiated  their  work, 
the  only  precedent  was  a  barge  of  a  few  hundred  tons 
capacity.  Even  now  no  real  concrete  ship  is  afloat, 
and  the  nearest  competitor  on  the  ways  runs  to  only 
1600  tons.  To  W.  Leslie  Comyn,  president  of  the  San 
Francisco  Shipbuilding  Co.,  chief  credit  is  due.  His 
was  the  faith  that  carried  the  enterprise  through 
the  stage  of  financing,  when  the  project  was  considered 
impossible,  and  his  “mud  ship”  and  “brick  ship”  was 
made  the  subject  of  many  a  thrust.  His  faith  and  cour¬ 
age  have  continued  undiminished  despite  the  trials 


incident  to  a  revolutionary  development.  The  final  stage 
of  the  enterprise  has  not  been  reached — the  service 
test — but  as  the  ship  has  grown,  the  designs  become 
completed,  there  has  been  an  increased  confidence  on 
the  part  of  all — technical  advisers,  both  marine  and 
structural,  as  well  as  owners.  The  engineering  public 
will  look  on  with  hope  and  faith  and  generous  wishes 
for  complete  success. 

More  Water  Capacity 

and  Less  Water  Waste 

A  SINGLE  water-supply  conduit  from  a  distant  source 
with  only  a  few  days’  storage  capacity  at  the  city 
end  of  the  conduit  places  a  city  in  a  condition  of  con¬ 
stant  danger  of  water  famine.  The  danger  increases  as 
the  daily  consumption  approaches  the  conduit  capacity 
and  doubles  or  trebles  at  extremes  of  heat  and  cold.  A 
case  in  point  was  Jersey  City  during  the  recent  week 
of  zero  weather.  Luckily  no  great  conflagration  broke 
out,  but  railway  traffic  on  two  important  lines  was  de¬ 
moralized  for  several  days.  Presumably  there  was  also 
much  interference  with  other  industries  and  with  the 
comfort  and  convenience  if  not  the  health  of  thousands 
of  citizens.  Perhaps  the  incident  will  hasten  plans 
already  well  under  way  for  duplicating  the  water-supply 
conduit  from  the  Boonton  reservoir  to  Jersey  City. 
Should  it  not  also  lead  to  an  immediate  extension  of  the 
meter  system?  Such  a  course  would  not  only  cut  waste 
but  would  also  place  its  burden  on  those  responsible 
for  it.  A  drive  on  water  meters,  combined  with  an 
auxiliary  water-supply  by  contract,  just  proposed,  might 
enable  Jersey  City  to  postpone  the  duplication  of  its 
conduit  for  several  years,  thus  saving  the  city  excess 
war  prices  and  releasing  funds,  material  and  labor  to 
help  win  the  war. 

Ministry  of  Munitions  Is 
Not  Favored  by  President 

The  report,  made  on  high  authority,  that  President 
Wilson  does  not  favor  the  establishment  at  this 
juncture  of  a  Ministry  of  Munitions  to  take  over  all 
the  work  of  the  purchasing  organizations  of  the  War 
and  Navy  Departments  implies  that  the  readjustments 
made  as  a  result  of  recent  Congressional  investigations 
are  expected  to  solve  the  problem.  As,  in  the  last 
analysis,  the  creation  by  legislative  enactment  of  a 
Ministry  of  Munitions  would  be  equivalent  to  giving 
the  President  an  extra  cabinet  member,  it  is  believed 
that  the  objection  of  the  President,  who  is  the  one 
person  to  be  consulted  in  the  matter  of  adding  a  new 
member  to  his  official  family,  will  definitely  put  an  end 
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to  the  project.  Evidently  the  recent  reorganizations, 
which  include  the  creation  of  a  war  council  by  the 
Secretary'  of  War  and  the  calling  in  of  men  of  large 
experience  and  executive  ability,  such  as  General 
Goethals,  are  relied  upon  by  the  President  to  solve  such 
difficulties  as  have  been  brought  to  light  in  the  recent 
inve.stigation  of  various  bureaus  in  the  War  Depart¬ 
ment.  Of  course,  no  public  dissatisfaction  has  been 
expres.sed  over  the  work  of  the  Bureau  of  Supplies  and 
Accounts  in  the  Navy  Department,  which  is  generally 
credited  with  having  done  excellently  in  providing  for 
the  great  increases  that  have  taken  place  in  that  branch 
of  the  .service.  The  manufacturing  public  can  count 
with  confidence,  therefore,  on  the  continuance  of  their 
existing  relations  with  pre.sent  purchasing  agencies 
of  the  Government. 

Taking  C/Ounsel 
on  Purcha.sing 

IN  THE  news  pages  of  this  issue  will  be  found  a 
Washington  report  regarding  the  prospective  reor¬ 
ganization  of  the  purchasing  methods  of  the  War  De¬ 
partment.  The  problem  is  so  many-sided  and  will  have 
.so  important  an  influence  on  the  army  and  on  the 
countr>’’s  industries  that  the  policy  to  be  determined 
should  be  given  most  careful  consideration.  The  Senate 
Committee  on  Military  Affairs  already  has  much  in¬ 
formation  regarding  methods  thus  far  employed.  It 
will  get  more.  It  hears,  however,  from  those  who 
have  been  responsible  for  the  present  system.  It  would 
be  well  before  the  constructive  work  is  undertaken  to 
take  counsel  of  those  who  have  had  a  broad  purchasing 
experience  and  who  have  not  been  connected  hitherto 
with  the  war  purchasing.  General  Goethals  is  among 
those  who  should  be  able  to  render  assistance.  The 
purchasing  for  the  canal  was  of  large  proportions  and 
w'as  efficiently  handled.  The  General  has  had  no  con¬ 
nection  with  war  purchasing  and  is  now  engaged  on  the 
task  of  reorganizing  the  Quarterma.ster’s  Department. 
In  that  work  the  deficiencies  of  the  present  system  are 
sure  to  become  clear  to  him.  The  Senate  committee 
might  well  take  counsel  of  General  Goethals’  experience. 

The  10  Per  Cent. 

Profit  Specter 

IN  HIS  te.stimony  before  the  Senate  Committee  on 
Military-  Affairs  the  Secretary  of  War  stated  that 
the  cantonments  had  been  built  at  a  profit  to  the  con¬ 
tractors  of  2.98  per  cent.  The  statement  should  help 
to  lay  the  specter  of  “cost  plus  10  per  cent."  which  still 
seems  to  haunt  the  public  in  their  thinking  about  the 
cantonments.  It  is  true  that  on  the  small  contracts — 
less  than  $100,000 — the  fee  was,  and  still  is,  10  per 
cent.  The  rate  of  profit  then  decreases  as  the  cost  of  the 
work  increases,  6  per  cent,  being  the  return  on  jobs  cost¬ 
ing  over  $3,500,000,  with  the  stipulation  that  the  maxi¬ 
mum  fee,  no  matter  how  large  the  contract,  be  not  over 
$250,000.  The  size  of  the  contracts  was  such,  however, 
(the  sixteen  national  army  cantonments  were  built  at 
a  co.st  of  $134,000,000)  that  the  average  profit  was 
brought  down  to  the  percentage  stated  by  the  Secretary. 
In  one  contract,  over  $3,500,000  but  much  under  the 
maximum,  that  has  come  to  this  journal’s  attention,  an¬ 


other  factor — the  war  profits  tax — has  cut  in  heavily 
and  will  bring  back  to  the  Government  between  $100,000 
and  $130,000  of  the  $250,000  fee  it  paid  the  contractor. 
Of  course  there  was  inefficiency  in  some  of  the  can¬ 
tonment  construction.  That  was  inevitable,  though  none 
the  le.s.s  regretable,  under  the  circumstances.  Moreover, 
the  cost  plus  fixed  fee  form  of  contract  would  avoid 
the  criticism  that  has  been  leveled  at  the  cost  plus  a 
percentage  for  profit.  Nevertheless,  the  facts  should  be 
recognized — the  returns  to  the  contractors  were  not  ab¬ 
normal,  and  they  did  not,  as  has  been  baselessly  charged, 
have  any  interest  in  promoting  inefficiency,  whatever 
may  have  been  the  desire  of  unpatriotic,  time-serving 
foremen  and  workers  under  them. 

Shipping  the  Controlling  Factor  in 
Our  Production  Program 

V.\RIOUS  efforts  are  being  made  to  fit  labor  supply 
to  labor  demand.  In  the  enlisted  personnel  of  the 
army  there  has  been  made  a  census  of  the  men’s  experi¬ 
ence.  For  other  Government  operations,  public  and 
private,  many  plans  are  being  used  to  get  the  required 
workers. 

Careful  canvass  of  the  methods  discloses  lack  not  only 
of  comprehension  of  the  problem,  but  of  intelligent 
methods  of  labor  management.  This  indictment  applies 
as  of  the  divisions  or  departments  individually  and  to 
the  war  machine  as  a  whole.  Each  “procurement’’  di¬ 
vision  is  now  a  law  unto  itself.  It  is  intent  on  its  pro¬ 
gram;  it  cares  not  about  the  troubles  of  others.  The 
railroads  broke  down  under  a  priority  scheme  of  this 
kind:  my  goods  are  to  be  shipped — the  devil  take  care 
of  the  rest.  Much  the  same  is  the  situation  regarding 
labor. 

If  the  available  labor  is  to  be  used  intelligently  the 
whole  war  activity  back  of  the  lines  must  be  regarded 
as  one  production  program.  The  parts  must  fit  into  one 
.scheme.  There  must  be  cooperation,  one  centralized  in¬ 
telligence.  We  do  not  say  centralized  control.  That  is 
not  feasible  with  the  present  war  machine,  nor  is  it 
necessary.  A  centralized  intelligence  will  serve. 

Even  centralized  intelligence  will  not  avail,  unless  the 
problem  be  correctly  analyzed.  The  key  to  the  entire 
situation  is  shipping.  At  present  we  have  not  enough 
carrying  capacity  to  take  the  goods  that  the  factories 
are  turning  out.  Mountains  of  freight  are  at  the  sea¬ 
board  and  congestion  extends  well  inland.  If  we  stimu¬ 
late  production  still  more  that  condition  will  become  so 
aggravated  that  factories  will  have  to  go  on  part  time 
or  shut  down.  That  means  disorganization  of  forces  re¬ 
cruited  at  great  expense,  labor  dissatisfaction  and  prob¬ 
ably  serious,  very  serious  trouble. 

Shipping  therefore  determines  the  volume  of  con¬ 
tracts  that  should  be  let  and  the  rate  at  which  they 
should  be  prosecuted.  Volume  and  rate  determine  the 
quantity  of  labor  required. 

Manifestly,  then,  there  is  needed  in  each  procurement 
division  schedules  which  show  the  tonnage  to  be  de¬ 
livered  to  seaboard.  These  division  schedules,  central¬ 
ized,  make  a  national  schedule,  which  must  be  balanced 
against  shipping  capacity.  If  production  exceeds  ship¬ 
ping,  production  will  be  cut  down  to  fit.  If  cargo  space 
is  in  excess,  production  will  be  increased.  Considera¬ 
tion  will  be  given  in  such  a  plan  to  the  feasibility  of 
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piling  up  supplies  as  against  a  possible  time  of  cargo 
(.•apacity  greatly  in  excess  of  the  weekly  production. 

Schedules  being  adjusted  to  shipping,  the  handling  of 
labor  is  possible  on  a  sound  basis. 

Most  plants  use  from  two  to  ten  times  as  much  labor 
as  they  need.  In  other  words  their  labor  turnover  is 
from  two  hundred  to  one 
thousand  per  cent.  Their 
shortage  is  not  in  labor  but 
in  managerial  sense  and 
ability.  Their  cry  for  more 
labor  is  to  be  met  not  with 
additional  workers  but 
with  help  in  management. 

In  addition,  therefore,  to 
offices  in  each  procurement 
division  which  will  central¬ 
ize  schedules  there  is  need 
for  equally  careful  record 
of  the  labor  situation. 

Schedule  and  labor  officials 
from  each  division  coming 
together  in  a  centralizing 
committee  would  quickly 
work  out  production  in  a 
way  to  use  the  available 
labor  to  the  best  advantage, 
insure  the  use  of  cargo 
space  as  it  became  available 
and  prevent  what  is  now 
threatening,  even  worse 
seaboard  congestion. 

The  plan  is  simple.  In 
that  lies  its  merit.  It,  or 
some  similar  comprehen¬ 
sive  plan,  must  prevail,  or 
we  shall  continue  to  bungle. 

Various  departments  are 
working  on  the  problem. 

The  Ordnance  Department 
is  making  good  progress 
on  the  essential  work — pro¬ 
duction  schedules  and  in¬ 
telligent  labor  handling. 

The  Secretary  of  War  is 
in  a  position  to  apply  the 
ideas,  through  the  War 
Industries  Board,  to  all  War  Department  activities. 
Once  the  production  and  labor  features  are  centralized 
in  the  War  Department  the  navy  could  quickly  fit  its 
plans  into  the  general  scheme,  while  the  Department  of 
Labor  would  obviously  act  as  an  over  all  agency  and  use 
its  administrative  machinery  as  it  would  prove  ap¬ 
plicable.  The  Shipping  Board  necessarily  is  a  vital  fac¬ 
tor  in  the  plan.  Its  place  in  the  scheme  is  self  evident. 

Rapid-Transit  Developments  and 
Efficiency  in  the  City 

HILADELPHIA’S  success  in  bringing  about  an 
operating  partnership  between  the  city  and  the 
I^hiladelphia  Rapid  Transit  Co.  is  but  one  element, 
though  a  significant  one,  of  a  general  forward  move¬ 
ment  in  rapid-transit  matters  in  our  large  cities.  That 
such  progress  should  develop  at  a  moment  of  maximum 


national  strain,  at  the  entrance  into  the  greatest  war 
year  ever  known,  is  surprising.  But  it  appears  to  be, 
like  the  developments  in  the  railway  situation,  the 
expression  of  an  effort  toward  increased  service  effi¬ 
ciency.  We  have  come  to  realize  at  last  that  efficient 
transit  means  as  much  to  the  city  as  efficient  freight 

movement  means  to  the  na¬ 
tion.  Pittsburgh  has  just 
made  its  first  serious  step 
toward  urgently  needed  im¬ 
provement  in  city  transit. 
After  a  year’s  keen  study 
of  the  problem,  engineers 
report  that  two  rapid-tran¬ 
sit  lines  should  be  built, 
linking  up  the  east  end,  the 
Allegheny  side  and  the 
South  Hills  district  with 
dow-ntown.  In  Detroit  the 
pressure  of  rapid  growth 
has  led  to  the  same  result. 
A  definite  plan  has  been 
formulated  for  the  first 
small  step  in  tying  to¬ 
gether  the  distant  parts  of 
the  city  by  rapid  transit,  to 
free  its  industrial  and  com¬ 
mercial  life  of  needless  lost 
motion.  And  at  the  same 
moment  a  very  concrete  ex¬ 
ample  of  progress  is  ex¬ 
hibited  by  New  York,  in 
the  opening  last  week  of 
the  central  part  of  its  moat 
important  new  subway 
route,  the  Broadway  line. 

At  the  front  of  pre.sent 
rapid-transit  developments, 
however,  stands  the  Phila¬ 
delphia  partnership  agree¬ 
ment.  Its  importance  lies 
as-  much  in  the  new  spirit 
that  speaks  from  it  as  in 
the  novel,  precedent-creat¬ 
ing  terms  of  the  contract. 
Community  of  interest  be¬ 
tween  municipality  and 
operator  is  explicitly  recognized. 

Embracing  all  existing  street-car  and  other  transit 
lines  and  the  new  lines  which  the  city  is  constructing, 
and  arranging  both  financial  and  management  affairs 
on  a  remarkably  broadgage  basis,  the  agreement  accom¬ 
plishes  two  great  things  foi‘  the  city.  First,  all  present 
traffic  facilities  are  mobilized  for  most  efficient  and 
lowest-fare  operation  immediately,  and  so  soon  as  the 
nearly-completed  Frankford  elevated  railway  is  ready 
for  trains  a  rapid-transit  system  of  considerable  scope 
comes  into  being  by  combining  it  with  the  old  Market 
Street  line.  Second  and  no  less  important,  wounds  of 
long  standing  are  healed  and  sound  guarantees  for  the 
future  are  given  to  the  taxpayer,  as  well  as  to  the 
street-railway  investor,  by  a  recognition  of  the  com¬ 
pany’s  present  capital  obligations  coupled  with  an  as¬ 
sured  but  absolutely  limited  five  per  cent,  return  on 


Help  Save  Our  Boys — They  Must 
Have  Big  Guns ! 

Heavy  machine  tools  must  be  had  at  once — in 
large  numbers.  There  is  no  time  for  the  Gov¬ 
ernment  to  have  them  built.  If  our  boys  in 
France  are  to  get  weapons  to  fight  with,  we 
must  take  these  tools  from  peaceful  industries 
to  make  the  weapons. 

The  machines  needed  are: 

60  X  60  X  20-ft.  planing  machines. 

48  X  48  X  20-ft.  planing  machines. 

36  X  36  X  14-ft.  planing  machines. 

Nos.  4  and  5  plain  milling  machines. 

Nos.  4  and  5  vertical  milling  machines. 

30-in.  X  20-ft.  engine  lathes. 

36-in.  X  20-ft.  engine  lathes. 

4-  and  5-ft.  radial  drilling  machines. 

18  X  130-in.  cylindrical  grinding  machines. 
10-ft.  vertical  boring  mills. 

5- ft.  vertical  boring  mills. 

6- in.  floor  type,  horizontal  boring  and  milling 

machines. 

4-in.  floor  type,  horizontal  boring  and  milling 
machines. 

Are  any  of  these  machines  in  your  plant? 

If  so,  arrange  to  do  without  them  from  the 
earliest  possible  date — the  Government  will  buy 
or  rent  them. 

We  cannot  win  the  war  without  big  guns.  We 
cannot  make  the  guns  without  these  tools. 

Write  or  wire  the 

Machine  Tool  Section 
of  the 

WAR  INDUSTRIES  BOARD 
COUNCIL  OF  NATIONAL  DEFENSE 
Washington,  D.  C.,  and  do  it  NOW. 


this  capital.  Under  control  of  a  supervisory  board  of 
engineers,  the  method  of  administration  enlists  all  the 
power  of  the  state  public-service  commission  and  add.s 
still  further  powers  of  regulation  for  the  purpose  of 
efficient  management. 

Thus  at  one  stroke  a  tangled  situation  that  was  a 
threat  against  efficiency  in  transportation  within  the 
city  is  cleared  up.  All  parties  in  interest  have  joined 
hands  to  give  Philadelphia  the  best  transit  obtainable. 
With  years  of  discu.ssion  and  dispute  preceding,  the 
chance  of  agreement  .seemed  remote;  the  final  success 
may  fairly  be  credited  to  .sober  and  purposeful  recogni¬ 
tion  of  the  fact  that  now  performance  is  needed  rather 
than  words. 

The  past  way  of  dealing  with  rapid-transit  questions 
was  a  go-as-you-plea.se  method,  with  much  argument 
and  talk,  and  few  immediate  results.  The  demands  of 
the  immediate  future  are  for  direct  and  rational  attack 
on  the  problems  that  present  themselves.  Indications 
are  that  the  public  .spirit  will  support  .such  direct 
procedure,  or  rather  will  render  any  other  impossible. 
And  at  the  same  time  the  Philadelphia  contract  will 
help  toward  solution  of  rapid-transit  problems  by  show¬ 
ing  a  way  to  efficiency  through  cooperation.  * 

Consulting  “Jobs”  that  Lower 
Engineering  Standards 

Five  positions,  those  of  consulting  engineer  to  each 
of  the  five  boroughs  of  New  York  City,  which, 
both  by  reason  of  the  title  and  of  the  salary — $7200 
per  annum — should  be  given  only  to  men  of  considerable 
attainments  in  the  civil  engineering  profession,  have 
assumed  the  character  of  out-and-out  political  appoint¬ 
ments.  Recent  evidence  of  this  is  the  giving  of  one  of 
these  posts  to  a  man  who  is  scarcely  recognized  as  an 
engineer  of  any  sort,  and  whose  chief  reputation  rests 
upon  his  having  been  removed  from  office  for  cause 
showTi  w’hen  he  was  president  of  the  Borough  of  the 
Bronx  in  Mayor  Gaynor’s  administration.  If  offices  bear¬ 
ing  engineering  titles  are  to  be  created  for  the  purpose 
of  affording  plums  to  political  bosses,  it  is  time  that  en¬ 
gineers  should  take  cognizance  of  the  fact  for  the  protec¬ 
tion  of  the  engineer’s  public  reputation.  Agitation 
should  be  begun  either  for  the  abolition  of  these  offices 
or  for  the  appointment  to  them  of  real  engineers. 

Can  the  New  York  Canals  Carry  All  the 
Coal  the  State  Needs? 

N  AN  entirely  praiseworthy  effort  to  promote  the 
use  of  the  New  York  State  Barge  Canal  and  inci¬ 
dentally  to  initiate  measures  toward  providing  coal  for 
the  state  next  summer.  General  Wotherspoon,  State 
Superintendent  of  Public  Works,  has  made  public  a 
plea  for  the  utilization  for  the  State  canal  system  as  a 
carrier  for  coal.  The  superintendent  points  out  that 
Ithaca  and  Watkins  Glen,  the  most  southerly  terminals 
on  the  canal,  are  within  120  to  190  miles  of  both  the 
anthracite  and  the  bituminous  centers  of  Pennsylvania, 
whence  comes  practically  all  of  New'  York  State’s  coal 
suppb’  and  that  railway  transportation  of  coal  to 
those  canal  terminals,'  to  be  carried  to  New  York  centers 
by  w’ater,  would  release  18,000  cars  per  month  for  serv¬ 
ice  to  relieve  the  coal  shortage  elsewhere  in  the  country, 


a  shortage  which  even  the  coming  of  the  warm  weather 
will  not  end. 

General  Wotherspoon  figures  that  the  canal’s  capacity 
is  limited  only  by  the  quantity  of  water  utilized  in 
operating  the  locks.  On  such  a  basis,  he  assumes  that 
five  240-ton  boats — a  tow  filling  one  of  the  locks — can 
pass  every  half  hour  in  the  day,  or  57,600  tons  each 
day,  and  upwards  of  12,000,000  tons  in  the  canal  season. 
This  is  about  75%  of  the  total  tonnage  of  coal  now 
entering  New  York  State  by  rail.  The  remaining  25%, 
he  concludes,  can  be  brought  to  other  transshipment 
points  on  the  canal  with  some  saving  of  rail  haulage, 
though  not  as  great  as  that  effected  by  using  the  most 
southerly  ports. 

The  only  factors  preventing  such  a  use  of  the  canals 
are  the  lack  of  boats  and  terminals.  Boats  for  so  dense 
a  traffic,  which  would  amount  to  a  continual  day  and 
night  procession  of  tows  every  two  miles  along  the 
canal,  are  admittedly  not  now  all  available,  but  the 
superintendent  rightly  says  the  needed  additions  could 
be  built  with  little  or  no  delay. 

The  loading  and  unloading  of  the  boats,  however, 
is  passed  over  with  the  casual  sentences:  “Terminals 
are  available  for  service  at  practically  every  port  of 
the  canal  system.  They  have  been  or  will  be  equipped 
with  devices  for  the  speedy  and  economical  handling  of 
the  traffic.  If  the  coal  traffic  wants  special  machinery, 
it  can  be  provided.’’  In  so  far  as  the  unloading  is  con¬ 
cerned,  this  may  be  true.  No  one  terminal  along  the 
canal  will  have  so  great  an  inflow  of  coal  as  to  preclude 
the  early  construction  of  suitable  handling  machinery. 
But  to  load  at  one  or  even  at  two  ports  the  estimated 
1150  cars  per  day  onto  barges  will  require  terminals 
of  mammoth  proportions,  such  as  can  hardly  be  provided 
in  time  to  be  of  aid  in  the  coming  crisis.  The  Curtis 
Bay  terminal  of  the  Baltimore  &  Ohio  R.R.,  the  largest 
coal-handling  plant  in  the  world,  can  transfer  7000  tons 
per  hour,  or  less  than  three  times  the  estimated  speed 
at  the  canal  loading  point.  And  this  railroad  terminal 
cost  $3,500,000,  exclusive  of  its  extensive  yard  system, 
and  took  two  years  to  build. 

No  one  doubts  the  availability  of  the  New  York  canals 
as  coal  carriers.  No  one  should  criticize  the  state 
official  for  promoting  that  use  of  the  canals.  Far  too 
little  publicity  has  been  given  the  canals  in  the  pa.st. 
But  the  superintendent  has  evidently  claimed  too  much 
for  his  carrier  in  this  last  statement.  He  has  over¬ 
looked  in  his  estimate  one  of  the  most  important,  if  not 
the  most  important  factor  in  the  present  congestion 
of  our  railways ;  that  is,  inadequate  terminals.  Terminal 
inadequacy  will  congest  a  canal  just  as  surely  as  it 
will  a  railway.  The  picture  of  a  tow  of  five  240-ton 
canal  boats  full  of  coal  leaving  Ithaca  and  Watkins  ever}' 
hour  of  the  day  and  night  from  the  first  of  next  April 
to  the  first  of  next  November  is  pleasing,  and  even 
conceivable ;  but  it  is  hard  for  an  engineer  to  visualize, 
completed  in  the  next  few  months,  the  yards  required 
to  bring  up  that  much  coal  through  those  two  narrow 
lacustrine  valleys  and  deliver  it  to  dumpers  where  now 
there  exist  only  t}i)ical  canal  retaining-wall  terminals. 
Part  of  the  railway  congestion  of  the  coal-carryinp 
roads  through  New  York  State  should  certainly  be  re¬ 
lieved  by  the  canals  next  summer.  Taking  over  the 
entire  New  York  traffic  is  a  trifle  ambitious. 
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First  Large  Concrete  Ship  Is  Building  at  San  Francisco 

Vessel  Will  Have  Dead-Weight  Carrying  Capacity  of  5000  Tons,  Is  366  Feet  lx>ng 
and  Has  45-Foot  Beam — First  Full  Publication  of  Views 

(This  article  i.v  accoinpanied  bp  a  large  inserted  supplement J 


Last  August  the  San  Francisco  Shipbuilding  Co.  be¬ 
gan  the  construction  at  Redwood  City,  Calif.,  at  the 
southern  end  of  San  Francisco  Bay,  of  the  ways  for  the 
construction  of  a  reinforced-concrete  ship  of  7900  tons 
displacement,  with  a  dead-weight  carrying  capacity  of 
5000  tons.  The  laying  down  of  the  ship  was  started  in 
September  and  the  vessel  will  be  ready  for  launching 
Mar.  1.  Had  it  not  been  for  changes  of  plans  and  the 
employment  of  a  new  naval  architect,  the  vessel  would 
likely  have  been  ready  for  the  water  Feb.  1.  At  the 
present  writing,  pouring  of  the  concrete  in  the  bottom 
is  under  way. 

The  ship  is  336  ft.  long  over  all,  45  ft.  in  beam,  and 
31  ft.  deep  to  the  upper  deck.  The  draft  loaded  will 
be  24  ft.  The  ship  will  be  equipped  with  Scotch  marine 
boilers  and  1750-hp.  triple-expansion  engines.  The 
speed  will  be  10  knots. 

Details  of  the  design  of  the  ship  are,  for  obvious 


reasons,  held  confidential  for  the  present,  but  through 
the  courtesy  of  W.  Leslie  Comyn,  president  of  the  San 
Francisco  Shipbuilding  Co.,  Enginering  Neivs-Record  is 
privileged  to  present  here  the  first  adequate  pictorial 
history’  of  the  progress  of  the  boat.  The  general  plan 
of  the  design  is  apparent  from  these  illustrations.  They 
give  concrete  designers  and  constructors  quite  a  clear 
idea  of  the  con-struction  problem  presented  by  so  com¬ 
plex  an  engineering  structure. 

The  company  now  has  under  way  designs  for  four 
ships  of  7600  tons  dead-weight  carrying  capacity’. 

The  officers  of  the  company,  in  addition  to  Mr.  Comyn, 
are  John  Lawson,  vice-president;  George  U.  Hind, 
treasurer;  R.  J.  Hanna  and  J.  H.  Baxter,  directors,  all 
of  San  Francisco.  Allen  MacDonald,  of  MacDonald  & 
Kahn,  consulting  engineers  and  contractors,  is  super¬ 
intendent  of  construction ;  E.  L.  Stuart,  naval  architect, 
and  A.  Poss,  consulting  engineer. 


COMPLICATED  BIT  OF  STEELWORK  AFT 


Vol.  80,  No.  3 


THE  TWO  rPPEn  VIEWS 
ON  THIS  i*a<;e  show  the 
WIIOEE  -I’EANT"  KOU 
EI’IEDING  THE  «'ON- 
('IlETE  SHIP — ('ONTR.\ST 
IT  WITH  THE  I.ARGE 
AND  EXPENSIVE  PI.ANT 
UEVtt’llU^U  IN  A  STEELi- 


m 


SHIP  TART)  —  FOR  THIS 
FIRST  SHIP.  NO  POWER 
EQUIPMENT  WAS  IN¬ 
STALLED,  SAVE  FOR  THE 
MIXER  AND  HOIST— FOR 
LATER  SHIPS  ALL  POSSI¬ 
BLE  L^VBOR-SAVING  MA¬ 
CHINERY  WILL  BE  EM- 


llfl 


PIXITED— THE  CONCRETE 
IS  HOISTED  IN  THE 
TOWER  AND  DISTRIB- 
I’TED  IN  CARTS  ON  A 
RUNWAY— THE  VIEW  AT 
TUB  BOTTOM  OF  THE 
PAGE  SHOM’S  TH  B  WOOD¬ 
EN  FORMS  IN  PLACE  ON 
THE  FIXJOR  SYSTEM 
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BOTTOM  AND  SIDE  STEEL  IN  POSITION— PLACING  OF  STRONG  FRAME  STEEL  WELL  ADVANCED 


^1. 


REINFORCING  OF  SHELX.  AND  CROSS  FRAMES  OF  CONCRETE  SHIP  BEING  BUILT  BY  SAN  FRANCISCO 

SHIPBUILDING  COMPANY 


in 


3 


S.V 


STERN.  SHOWING  PROPELLER  SHAFT  SLEEVE— PLACING  OF  STEEL  NOT  COMPLETED 
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Stone-Filled  Sheet  Asphalt  Suffers  from 
Inattention  to  Detail 


Consulttngr  Enirlneer.  Barber  Asphalt  Paving  Co. 

STONE-FILLED  asphalt  surfaces  may  be  defined  as  These  datj 
those  in  which  stone,  the  size  of  which  in  various  types  the  court  de< 
may  be  varied  from  J  in.  to  i  in.,  up  to  1  i  in.,  or  more,  coat¬ 
ed  with  asphalt,  is  a  component,  uniformly  distributed  . 

through  and  imbedded  in  a  mortar  of  the  composition  40mMh  ;;;!!! 
commonly  used  in  the  construction  of  sheet  asphalt  4  mrah  . 

pavements.  Surfaces  of  this  nature  have  attracted  at-  . 

tention  during  the  past  six  or  seven  years,  becoming  appears 

known  as  “Topeka”  surfaces  from  the  ruling  of  the  standard  coi 
United  States  District  Court  of  the  District  of  Kansas  feature  fror 
as  to  their  noninfringement  of  the  Warren  patents,  and  larger  perce 
have  increased  in  popularity,  as  a  novelty,  in  recent  controlled  bj 
years.  The  character  of  the  mineral  aggregate  of  this  ®  mine 

surface  has  been  discussed  by  the  writer  in  two  com-  ment  to  prov 
munications  to  Engineering  Record,  June  29,  1912,  p.  mixture. 

718,  and  Dec.  12,  1914,  p.  634.  While  the  statements  and  examp 

conclusions  expressed  in  these  articles  need  no  modifica-  construe 
tion  at  the  present  time,  further  evidence  offered  by  ^yP®»  ^^® 
service  tests  of  this  form  of  construction  makes  it  pos¬ 
sible  to  draw  some  additional  conclusions  in  regard  to 

the  behavior  of  such  surfaces  under  the  travel  which  . 

our  streets  and  roads  are  called  upon  to  carry  at  pres-  ^som^h  : 

ent,  and  to  lay  down  certain  principles  which  should  be  ^omesh  . 

followed  to  insure  successful  results.  lo  "*^1*  . 

In  one  of  the  earlier  papers  referred  to  it  was  demon-  2  mesh  . 
strated  that  the  essential  feature  of  the  decision  of  the  ^ 

court  was  that  if  the  coarser  particles  of  the  mineral 
aggregate  of  such  a  surface  did  not  exceed  22  per  cent, 
passing  a  4-mesh  sieve  and  10  per  cent,  passing  a  2-mesh 
sieve,  it  would  not  infringe  the  Warren  patent.  The 

, .  ,  ,  .  _  .  1  mesh  . . 

grading  of  the  finer  portion,  while  specified,  was  unes-  so  mesh . 

sential  as  far  as  the  interpretation  of  the  decision  was 
concerned.  It  was  shown  in  this  article,  however,  that  'SmSh  ! 

to  insure  a  satisfactory  surface  this  part  of  the  aggre-  2  mesh . 

pate  should  have  a  composition  corresponding  to  that  of 
a  standard  sheet-asphalt  mixture.  Under  these  limiting  While  the 
conditions  the  most  satisfactory  material  would  be  one  representing 
of  standard  grading  in  which  were  present  22  per  cent,  asphalt  surf 
of  grit  passing  a  screen  of  4  meshes  to  the  inch  and  10  tain  in  orde 
per  cent,  passing  a  2-mesh  screen,  to  coat  which  3.5  per  tions,  it  can 
cent,  of  their  weight  of  additional  bitumen  is  provided,  is  to  be  carri 
On  this  basis  such  a  standard  mixture  would  have  the  the  characte 
following  composition:  increase  in  I 

A  surface 

nitumen .  8.2  8  2  10,5  5.3  the  followmj 

JOOmeah .  8.7  8  7  ’  13  0  . 

1 00  meeh .  8.6  .  13  .0  . 

SOmeeh .  8.7  17.3  13  0  . 

50  me«h .  16.0  24.0  .  Asphalt  oemect, 

40  meeh . r .  7.2  23.2  11  0  .  Portland  cement 

dust, 

50  meeh .  5.3  8.0  .  Sand, 

20  meeh .  3.3  5.0  .  Stone  ecreenings, 

lOmceh . .  2.0  10.6  3.0  . 

♦meeh .  22.0  22.0  .  66,5 

2meeh .  10.0  10.0  .  30.2 


BOROUGH  OF  BRONX.  NEW  YORK 


Entire  Mixture  Stone  Out 
8  3  10  4 


no 
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Very  simitar  to  this  was  a  mixture  made  without  the 
definite  addition  of  Portland  cement : 


ROCHKSTKH.  X  V 

Kntirr  Mixturp  Stonr  Out 


.  .  8  9 

II  1 

200  iiimh 

12  3 

17  1 

80  . 

10  8 

15  0 

40  iii(«h  . 

24  2 

33  7 

10  nirtsh 

16  3 

22  7 

4  mmh  . 

21  5 

2  meith 

.  5  4 

99  4 

99  6 

On  the  other  hand,  a  departure  from  the  .standard  in 
the  direction  of  a  poorer  (grading  of  the  finer  portion  of 
the  aggregate,  as  evidenced  by  the  deficiency  in  sand 
grains  of  80-  and  100-mesh  size  and  a  lack  of  filler,  will 
result  in  a  form  of  con.struction  exhibiting  the  defects 
which  would  be  found  in  an  ordinarj’  sheet-asphalt  sur¬ 
face  po.ssessing  the  same  deficiencies.  As  examples  of 
stone-filled  surfaces  of  this  description  the  following 
will  serve: 

V  MK'HKJAN  CITY.  191*  AN  ILLINOIS  CITY.  1916 
ICnlirc  Mixt  ire  .Stuiii-  Out  Kiitirp  Mixturp  .Stonp  Out 


HitiiiiK-n  5  9  7  1  7  2  9  1 

200  iiiphIi  .  R5  117  73 

RO  nippli  5  1  7  4  5  5  8  4 

ROniPith  ..  .  26  2  17  0  21  0  12  2 

10  nipph  ....  26  0  16  8  28  0  4)  0 

4  mot.li  .  25  1  19  0 

2  nirtih .  10  14  5 


100  0  100  0  100  0  100  0 
It  is  plain  that  such  mixtures  would  result  in  a  very 
inferior  pavement,  since  it  is  .shown  by  calculating  the 
composition  of  the  fine  portion  that  one  is  very  deficient 
in  bitumen,  one  in  filler  and  both  in  fine  sand — and, 
therefore,  too  coarse  to  be  stable. 

With  the  diminution  in  the  amount  of  particles  of 
4-  and  2-mesh  size  in  the  mineral  aggregate  the  per¬ 
centage  of  bitumen  required  will,  of  course,  be  increased. 
In  the  previous  txamples  cited  the  amount  of  material 
of  this  size  has  approached  the  limit  permitted  by  the 
court  decision ;  but,  if  in  any  mixture  a  smaller  amount 
is  present  and  the  mineral  aggregate  finer  as  a  conse¬ 
quence^  *.he  percentage  of  bitumen  required  will  natur¬ 
ally  be  larger,  as  is  demonstrated  by  two  mixtures  laid 
in  Ontario  in  1916: 


HiliiiiM'ti 

200 

80 

40 

10 

4 

2 

9.4 

12  7 

17  7 

27  2 

17  1 

9  1 

6  8 

9.3 

8  6 

10  8 

32  8 

27  7 

7  3 

3  5 

It  will  lie  seen  that  the  composition  of  these  mixtures 
approaches  more  nearly  that  of  an  ordinary  sheet-as¬ 
phalt  surface  than  in  the  case  of  those  which  have  been 
previously  cited.  Such  a  mixture  cannot  be  regarded 
as  inferior  in  a  way.  It  is  merely  more  expensive  be¬ 
cause  of  the  larger  amount  of  asphalt  which  is  neces¬ 
sarily  consumed  in  its  production,  owing  to  the  fact  that 
the  mineral  aggregate  is  finer. 

The  preceding  statements  refer  solely  to  the  charac¬ 
ter  of  the  surface  mixture  itself  without  regard  to  the 
form  of  construction  of  the  pavement.  The  latter  con¬ 
sideration  is,  however,  of  quite  as  much  importance  as 
the  former — the  successful  behavior  of  a  pavement  un¬ 
der  heavy  travel  being  as  dependent  upon  the  design  as 
upon  the  materials  of  construction. 

In  the  production  of  satisfactory  stone-filled  mixtures 
a  plant  which  provides  for  separating  by  screening  and 
storing  the  coarser  and  finer  portions  of  the  aggregate 
must  be  available.  If  the  mineral  aggregate  as  it  comes 
heated  from  the  drums  is  collected  in  a  single  bin,  segre¬ 


gation  takes  place.  The  particles  of  stone  are  not  uni¬ 
formly  distributed  in  the  bin,  and  they  are  still  further 
separated  in  drawing  a  charge  from  the  bin  to  the  meas¬ 
uring  box.  The  result  is  a  lack  of  uniformity  in  the 
grading  of  the  mineral  aggregate  in  the  mixture  as  it 
is  .sent  to  the  street.  This  may  be  illu.strated  by  data 
showing  the  composition  of  a  surface  mixture  produced 
in  this  way.  In  a  locality  where  a  rather  extended  piece 
of  construction  was  carried  out,  involving  the  analysis 
of  sixteen  samples,  the  mixture  varied  as  shown  in  the 
following  figures: 


7  7 

9  8 

200  meHh 

II  3 

II  7 

80 

6  5 

8  0 

40 

22  5 

39  0 

10  nu^h 

22  0 

18  0 

4 

5,51 

30  0 

4  0 

2  iiu'hK 

24  5  / 

9  5 

100  0 

100  0 

To  avoid  results  such  as  are  illustrated  by  the  previ¬ 
ous  figures,  a  plant  should  be  provided  in  which  proper 
screens  separate  the  hot  mineral  aggregate  into  coarser 
and  finer  portions  which  are  collected  in  separate  bins. 
Under  such  conditions  the  proportion  of  coarse  to  fine 
aggregate  can  be  better  regulated  by  weighing  the  two 
components  separately.  The  grading  of  a  surface  mix¬ 
ture  turned  out  at  a  plant  providing  such  facilities  in 
shown  by  the  following  figures: 


Bitumpn  . 

8  2 

8  1 

8  9 

8  9 

200  mrah _ 

10  3 

7  9 

9  6 

9  6 

80  niPHh . . . . 

9  0 

10  0 

8  0 

7  5 

40  nimh  . 

24  5 

23  0 

24  5 

23  0 

1 0  nipsli  . 

20  0 

19  0 

20  5 

18  0 

4  rnetth  .  .  . 
2  nieflh  . . 

15  5  2#  0 

12  5  ■  " 

20  0 
12  0; 

32  0  11^)28  5 

15  5 
17  5 

100  0 

100  0 

100  0 

100  0 

Surfaces  of  this  kind,  as  is  the  best  practice  with  ordi¬ 
nary  sheet-asphalt  surfaces,  should  be  placed  on  2  in. 
of  close  binder,  and  should  not  be  more  than  from  1  to 
1  i  in.  thick.  Motor  trucks  and  motor  busses  are  becom¬ 
ing  such  an  important  part  of  the  traffic  which  our 
streets  and  roads  are  called  upon  to  carry  at  the  pres¬ 
ent  time  and  displacement  is  caused  by  the  thrust  de¬ 
veloped  by  their  tires,  especially  on  the  application  of 
brakes.  Examples  of  the  displacement  of  the  thicker 
surfaces,  especially  of  those  which  are  placed  directly 
on  a  concrete  foundation  with  no  intermediate  course, 
are  so  frequent  as  to  demonstrate  plainly  the  defects  of 
such  a  method  of  construction. 

While  the  character  of  the  stone-filled  surface  mix¬ 
ture  has  been  considered  at  some  length  in  the  preceding 
paragraphs,  there  are  other  structural  features  in  con¬ 
nection  therewith  which  cannot  be  neglected  if  the  use 
of  this  type  of  construction  is  to  succeed.  A  road  sur¬ 
face  is  no  better  than  the  support  which  it  receives — 
that  is  to  say,  than  the  character  of  the  foundation 
which  supports  it — and,  furthermore,  it  is  dependent  on 
the  stability  and  dryness  of  the  supporting  subsoil  which 
carries  this  foundation.  For  this  reason,  attention  to 
these  details  of  construction  are  of  primary  importance. 

In  conclusion  it  must  be  reiterated  that  a  stone-filled 
or  fine  asphaltic-concrete  asphalt  surface  requires,  in  its 
construction,  much  greater  care  and  skill  and  a  more 
elaborate  plant  than  ordinary  sheet  asphalt;  that  it 
should  be  placed  on  a  course  of  close  binder;  and  that 
it  should  not  exceed  a  thickness  of  li  inches. 


> 


January  17,  1918 


Making  and  Placing  Ten  Miles  of  Concrete 
Pipe  for  Winnipeg  Aqueduct 

Duplicate  Yard  Layout  Permits  Rapid  Casting  of  Pipe  5J  Feet  in  Diameter  and  8  Feet  Long  for  Pressure 
j^d  of  Pipe  Line— Trenches  Dug,  Pipe  Laid  and  Trenches  Filled  with  Specially  Designed  Machines 

By  K.  B.  Kumpe 

Chief  Engineer,  I»ck  Joint  Pipe  Co.,  New  York  City 

The  lower  10  miles  of  the  long  Winnipeg  Aqueduct,  plemented  where  necessarj'  by  hard-drawn  round  rods 
that  is  the  section  under  pressure  which  connects  from  No.  4  to  in.,  this  reinforcement  varying  with 
the  flow  line  with  the  city  mains,  is  to  be  of  5i-ft.  the  amount  of  backfill  and  other  conditions  of  external 
reinforced-concrete  jointed  pipe  laid  in  a  trench  from  loading,  as  when  passing  under  highways  and  railroads. 
14  to  16  ft.  deep.  All  of  the  pipe,  about  6600  in  all —  On  account  of  the  depth  to  which  frost  penetrates 
for  they  are  cast  in  8-ft.  lengths — are  made  in  a  yard  in  this  locality  there  is  a  minimum  cover  of  6  ft.  of 


THE  PIPE  PLACINO  MACHINE  OUTSIDE  THE  TRENCH  AND  A  PIPE  IN  THE  TRENCH  ON  THE  MACHINE 


about  midway  of  the  line,  where  a  duplicate  layout  per¬ 
mits  rapid  pipe  manufacture.  From  this  yard  the  pipes 
are  transported  to  the  trench  on  a  paralleling  railway 
and  are  put  in  place  by  simple  but  effective  machines. 
The  work  was  started  last  spring  and  progressed  favor¬ 
ably  up  to  cold  weather  this  winter.  This  article  de¬ 
scribes  the  manufacturing  and  laying  operations. 

This  line  of  pipe  is  circular,  66  in.  in  internal  diam¬ 
eter,  with  a  wall  thickness  of  8  in.  It  is  reinforced 
with  two  concentric  steel  cages,  spaced  2  in.  from  the 
inner  and  outer  surfaces,  respectively.  The  inner  rein¬ 
forcing  cage  is  built  up  of  a  specially  heavy  woven 
section  of  the  American  Steel  and  Wire  Co.’s  triangular 
mesh  and  the  outer  cages  of  i-in.  to  i-in.  square  twisted 
bars,  the  spacing  and  size  varying  with  the  45-  to 
90-ft.  head.  The  mesh,  having  a  constant  area,  is  sup- 


earth  over  the  top  of  the  pipe,  and  the  trench  is  there¬ 
fore  of  an  average  depth  of  14  to  16  ft.  Heavy  blue 
and  yellow  clay  predominates,  and  in  taking  out  this 
excavation  a  double  row  of  round  piling  on  11-ft,  centers 
was  first  driven  with  the  tops  flush  with  the  ground. 
The  piles  in  each  row  are  placed  on  from  2  to  4  ft. 
centers  and  in  length  averaged  about  20  ft.  A  40-ton 
steam  shovel  carried  on  movable  sectional  timber  mats 
resting  on  the  pile  tops  was  used  in  taking  out  the 
cut,  the  bottom  being  trimmed  by  hand. 

The  foundation  for  the  pipe  consists  of  7  in.  of  coarse 
bank-run  gravel  spread  evenly  over  the  trench  bottom. 
After  the  pipe  is  laid,  vertical  form  boards  are  carried 
almost  to  the  spring  line  and  a  concrete  cradle  is  poured 
on  both  sides  of  the  pipe.  Coarse  gravel  backfill  is  car¬ 
ried  to  the  spring  line  after  the  form  boards  are  re- 
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moved,  and  a  tamped  backfill  of  clay  is  carried  to  one 
foot  above  the  top  of  the  pipe.  After  the  joint.s  are 
poured  the  complete  backfill  is  made  by  drag-line 
scrapers. 

After  the  tamped  backfill  is  completed  and  before  the 
joints  are  poured,  a  pile  puller  .straddling  the  trench 
removes  the  piles,  and  they  are  moved  ahead  to  be 
redriven.  The  pile  holes  are  carefully  filled  with  tamped 
gravel  as  .soon  as  piles  are  pulled. 

A  vitrified  drain  pipe  is  carried  on  one  side  of  the 
trench  for  its  entire  length  and  finally  discharges  into 
the  Red  River.  This  tile  is  between  the  cradle  and 
the  trench  side  and  ground  water  entering  the  opposite 


permit  handling.  A  view  of  one  of  the  cranes  is  shown 
in  one  of  the  views  herewith. 

Parallel  to  this  track  on  each  side  are  144  concrete 
slabs  to  provide  a  firm  foundation  for  the  cast-iron 
base  forms,  of  which  there  are  also  144.  These  con¬ 
crete  bases  are  each  provided  with  five  steam  jets,  one 
at  the  center  and  four  on  the  outside,  which  in  turn 
are  connected  through  a  valve  with  a  steam  line  fed 
by  two  60-hp.  locomotive-type  boilers.  Canvas  covers 
are  provided  which  enable  the  pipe  to  be  subjected  to 
a  mild  moist  steam  for  48  hours,  in  order  to  accelerate 
the  .setting. 

At  each  end  of  the  crane  track  are  two  pits  to  receive 


BOOM  DKRRICK  ON  CATERPILLAR  TRANSFERS  PIPE  FROM  RAILWAY  TO  TRENCH  OCG  BY  STEAM  SHOVEL 

TRAVELINO  ON  SECTIONAL  MATS 


side  of  the  trench  is  expected  to  find  its  way  to  this 
tile  by  means  of  the  coarse  gravel  bed. 

The  entire  contract  was  undertaken  by  the  Winnipeg 
Aqueduct  Construction  Co.,  who  subcontracted  the 
manufacturing,  laying  and  jointing  of  this  pipe  to  the 
Canada  Lock  Joint  Pipe  Co.,  Ltd.,  whose  design  of 
joint  had  been  accepted  by  the  Greater  Winnipeg  Water 
Di.strict  at  the  time  of  awarding  the  contract.  The 
Canada  Lock  Joint  Pipe  Co.,  Ltd.,  erected  a  manufac¬ 
turing  plant  near  Transcona  on  the  Canadian  Govern¬ 
ment  Rys.,  at  a  point  almost  midway  of  the  line  to 
be  built  and  di.stant  about  one  mile.  This  plant  occupies 
about  fifteen  acres  and  is  provided  with  railroad  tracks 
connecting  both  with  the  Canadian  Government  Rys. 
and  the  line  which  parallels  the  trench.  The  layout 
of  the  yard  is  shown  in  the  accompanying  drawing. 

An  8-ft.-gage  track,  1075  ft.  long,  is  laid  through 
the  center  of  this  yard,  to  care  for  two  double  cantilever 
cranes  which  handle  all  concrete  to  the  pipe  molds  as 
well  as  place  all  reinforcement  after  it  is  built  up. 
These  cranes  also  place  and  strip  the  forms  and  place 
the  pipe  on  the  skidways  after  it  is  sufficiently  cured  to 


the  11 -yd.  conical  concrete  buckets,  which  are  each  fed 
by  two  10-cu.ft.  Little  Wonder  mixers,  gasoline  driven. 
On  the  cover  of  this  issue  is  a  view  of  one  group  of 
the.se  mixers.  Behind  each  bank  of  four  mixers  are 
two  elevated  tracks  from  which  the  aggregate  is  dumped 
to  tight  platforms  from  side  dump  cars.  Storage  is 
provided  for  3000  cu.yd.  of  aggregate.  The  mixers  are 
charged  with  wheelbarrows  working  from  the  face  of 
these  material  bins.  Water  and  steam  lines  are  led  to 
the  mixers,  and  also  perforated  steam  lines  are  laid 
under  the  aggregate  in  order  that  concreting  materials 
may  be  warmed  in  cold  weather. 

The  pipe  is  made  in  8  ft.  lengths,  and  36  forms  are 
provided,  giving  a  daily  capacity  of  288  lin.ft.  of  pipe; 
and,  as  there  are  144  cast-iron  bases,  it  is  possible  to 
leave  the  pipe  four  days  after  pouring  before  tipping 
and  placing  on  skidways.  Each  8-ft.  section  of  pipe 
weighs  approximately  17,000  pounds. 

Parallel  to  the  center  crane  track  and  100  ft.  distant 
on  each  side  is  a  standard-gage  track  where,  by  means 
of  a  car  derrick,  the  pipe  is  loaded  to  cars  for  trans¬ 
porting  to  the  trench.  Each  end  of  the  yard  is  an  exact 
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duplicate  of  the  other,  and  while  the  crane  and  mixer 
crew  is  concreting  18  pipe,  the  other  crane  is  setting 
up  at  the  other  end,  after  which  operations  are  re¬ 
versed.  Four  fabrication  yards  are  provided,  two  for 
mesh  and  two  for  bar  cages.  Here,  by  means  of  rolls 
and  special  mandrels,  the  cages  are  built  up  and  rolled 
to  position  for  cranes  to  pick  up  and  place  on  the 
forms.  Shops,  storehouses  for  cement,  etc.,  as  well 
as  accommodations  for  the  men  are  provided. 

The  aggregate  as  furnished  by  the  Greater  Winnipeg 
Water  District  contains  approximately  42 sand  and 
58 ''r  gravel  of  a  maximum  size  of  U  in.  Approximately 
1.9  bbl.  of  cement  are  used  per  cubic  yard  of  concrete. 
The  daily  output  of  the  plant  calls  for  136  cu.yd.  of 
concrete,  270  bbl.  of  cement  and  15  tons  of  steel. 

Parallel  to  the  trench  for  its  entire  length  is  a 
standard-gage  railroad,  over  which  pipe,  gravel,  cement 
and  other  material  are  delivered  to  the  site  of  the 
work.  A  crane  of  10  tons  capacity  having  a  cater¬ 
pillar  traction  is  provided  to  take  pipe  from  the  car 
and  place  it  in  the  trench.  It  is  shown  at  work  in 
one  of  the  views.  The  laying  machine  consists  of  a 


on  a  track  of  20-lb.  rail  in  10-ft.  lengths  mounted  on 
3  X  10-in.  timbers.  Opposite  rails  are  held  to  gage  by 
bridle  rods  easily  removable  to  permit  pipe  to  be  laid 
between  rails,  which  are  then  taken  up  and  moved  back. 
As  many  as  30  pipe  or  240  ft.  per  ten-hour  day  have 
been  placed  by  this  method.  Two  views  of  the  laying 
machine  appear  herewith. 

After  the  pipes  are  joined  the  space  between  shoulders 
is  pointed  up  with  a  stiff  mortar,  whose  function  is 
to  prevent  dirt  or  ground  water  entering  the  joint 
recess  before  the  joint  is  made  and  also  to  retain  the 
grout  while  pouring  the  joint. 

As  previously  mentioned,  the  joint  is  not  poured  until 
the  backfill  is  brought  up  to  one  foot  above  the  top 
of  pipe  and  the  piles  are  pulled,  as  it  is  desirable  that 
final  settlement  or  displacement,  if  any,  take  place  while 
the  individual  lengths  of  pipe  are  free  to  move  without 
injury  to  the  joint. 

After  each  length  of  pipe  is  correctly  placed  to  line 
and  grade  a  hole  about  4  in.  square  is  broken  out  of 
the  bell  to  serve  later  as  a  means  of  introducing  the 
joint  grout.  This  hole  is  temporarily  covered  with  a 


CANTILEVER  CRANE  CARRIES  CONCRETE  BUCKETS  FROM  MIXERS  IN  FOREGROUND  TO  PIPE  BEING  CAST 


four-wheel  truck  of  standard  gage  and  15-ft.  wheel  piece  of  roofing  paper  and  held  in  place  by  a  small 
centers,  on  which  is  mounted  a  20-ft.  beam  pivoted  over  amount  of  mortar. 

the  front  set  of  trucks.  The  extensidn  of  this  beam  There  is  placed  in  the  spigot  of  the  pipe  when  manu- 
carries  a  4-ft.  timber  given  a  wide  movement  by  a  ball  factored  an  endless  copper  band  5  in.  wide,  having  a 
and  socket  joint,  while  the  other  end  is  connected  closed  bead  rolled  into  it  IJ  in.  from  one  edge.  This 
through  an  A-frame  and  suitable  sheaves  to  a  three-ton  copper  water  stop  is  so  placed  that  the  bead  is  just 
chain  hoist.  Under  the  pivot  point  of  beam  is  a  ratchet  at  the  end  of  the  spigot,  leaving  IJ  in.  of  copper  pro¬ 
slide  giving  cross  movement.  Concrete  counterweights  truding.  The  outside  end  of  the  spigot  is  painted  with 
on  the  rear  of  the  truck  permit  of  the  pipe  being  a  thin  asphaltic  coat  to  prevent  the  grout  joint  or  key 
balanced  on  the  end  of  the  beam  and  moved  ahead  from  bonding  to  the  pipe  itself,  although  the  copper 
to  enter  its  spigot  accurately  into  the  bell  of  the  one  is  roughened  to  insure  this  key  being  firmly  gripped 
previously  laid.  This  laying  rig  runs  in  the  trench  by  the  grout,  which  is  also  bonded  to  the  bell  end  of  the 
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other  pipe  by  means  of  the  protrudini;  mesh,  as  in  the 
Meriwether  lock  joint. 

After  the  backfill  has  been  placed  for  a  sufficient 
time  to  insure  all  final  settlement  having  taken  place, 
the  joint  recess  is  carefully  cleaned  out  and  wetted, 
and  a  steel  sealing  band  or  form  is  closely  fitted  to  the 
insjde  of  the  pipe,  lapping  over  the  joint  recess.  The 
cover  over  the  hole  previously  broken  in  the  top  of 
the  joint  is  then  removed,  and  the  recess  filled  with  a 
1 :  1  mortar.  After  hardening  properly,  the  forms  are 
removed,  and  the  joint  is  .scraped  and  roughened  to 
receive  properly  the  .secondary  joint. 

The  poured  or  primary  joints  are  not  brought  out 
to  the  surface  of  the  pipe,  but  are  rece.ssed  in.  and 
this  recess  is  later  filled  and  a  continuous  smooth  sur¬ 
face  formed  by  a  plaster  coat  of  neat  cement,  specially 
ground  to  pass  a  200-mesh  screen. 

Laying  has  been  carried  out  on  two  points,  and  the 
equipment  above  described  has  been  duplicated. 

This  contract  approximates  $1,350,000  in  cash  and 
is  to  be  completed  on  Oct.  31,  1918.  Work  was  com¬ 
menced  on  the  cot'.struction  of  plant  and  railroads  in 
March  of  this  year,  and  in  spite  of  a  very  early  close 
down  this  fall  on  account  of  cold  weather,  approximately 
45%  has  been  completed.  J.  H.  Fuertes  is  consulting 
engineer  and  W.  G.  Chace  is  chief  engineer  for  the 
Greater  Winnipeg  Water  District. 

Engineers  Help  Frame  Model 
Charter  for  Boulder,  Colorado 

Commission -Manager  Plan  Has  Good  Engineering 
Provisions— Two  Engineers  Elected 
to  First  Commission 

The  complaint  that  engineers  do  not  take  the  part 
they  should  in  public  affairs  is  often  and  justly 
made.  It  does  not  hold  good  at  Boulder,  Colo.,  in  so  far 
as  the  recent  framing  of  a  new  city  charter  and  the 
membership  of  the  first  council  for  commission  are  con¬ 
cerned.  Three  engineers  were  active  workers  for  the 
new  charter  and  one  of  these  was  secretary  of  the 
charter  commi.ssion.  This  secretary  and  one  of  the  two 
other  engineer  workers  for  the  charter  were  selected 
in  December  as  members  of  the  commission  of  nine 
which  assumed  charge  of  the  affairs  of  the  city  on 
Jan.  1.  The  two  engineer-members  of  the  new  com¬ 
mission  are  Prof.  H.  S.  Evans,  of  the  University  of 
Colorado,  and  Clair  V.  Mann,  the  latter  having  been 
member  and  secretary  of  the  charter  commission  and 
serving  also  as  secretary  of  the  council-elect  before 
the  council  took  office.  The  third  engineer  was  Assist¬ 
ant  Professor  Howard  E.  Phelps. 

Municipal  Home-Rule  Charter 

More  than  a  year  ago  Mr.  Mann,  in  company  with 
two  others,  began  to  agitate  for  a  new  charter.  They 
secured  the  cooperation  of  the  so-called  middle  and 
working  classes.  A  charter  commission  of  21  members 
was  elected  at  a  mass  meeting  and  drafted  the  charter 
in  accordance  with  the  “home-rule”  amendment  of  the 
State  Constitution  of  Colorado. 

Boulder  is  a  city  with  an  estimated  population  of 
12,000,  located  at  the  eastern  base  of  the  Rocky  Moun¬ 


tains,  not  far  from  Denver.  Under  its  new  charter 
the  city  has  powers  limited  only  by  the  constitution 
of  the  state  and  of  the  United  States. 

The  charter  is  of  the  commission-manager  type. 
Besides  providing  for  the  initiative,  the  refere»'dum 
and  the  recall,  it  requires  nomination  for  members  of 
the  council  (the  only  elective  officers),  and  also  for 
election  in  accordance  with  the  Hare  system  of  preferen¬ 
tial  voting.  The  recall  relates  only  to  elective  officers 
and  does  not  apply  during  the  first  six  months  of  hold¬ 
ing  office.  No  utility  franchise  can  be  granted  except 
by  popular  vote,  and  none  for  a  period  of  more  than 
twenty  years, 

Nine-Man  Council  with  No  Executive  Power 

The  council  or  commission  consists  of  nine  mem¬ 
bers,  elected  for  terms  of  three  years.  Except  that  it 
appoints  a  city  manager,  a  city  attorney,  a  police 
magistrate,  an  auditor,  and  certain  advisory  boards,  the 
powers  of  the  council  are  legislative  only,  it  being  com¬ 
pelled  to  deal  with  all  administrative  matters  solely  and 
directly  through  the  city  manager.  The  members  of 
the  council  are  expressly  forbidden  to  “either  dictate 
the  appointment  or  direct  or  interfere  with  the  work 
of  any  officer  or  employee  under  the  city  manager. 
Any  such  dictation,  attempted  direction,  or  interference 
on  the  part  of  any  member  of  the  council  shall  be 
deemed  a  misdemeanor,  and  any  of  the  council  convicted 
of  such  act  may  be  removed  from  office.” 

The  functions  of  mayor  as  official  head  of  the  city 
for  ceremonial,  certain  civil  and  state  military  purposes, 
are  vested  in  the  chairman  of  the  council,  who  is  elected 
by  that  body  to  serve  for  two  years.  The  mayor  may 
be  removed  from  his  office  as  mayor  but  not  from  the 
office  of  councilman,  by  a  two-thirds  vote  of  all  the  mem¬ 
bers  of  the  council. 

City 'Manager  Selected  On  Merit 

The  city  manager  is  chosen  by  the  council  “solely  on 
the  basis  of  his  executive  and  administrative  qualifica¬ 
tions.  The  choice  need  not  be  limited  to  the  inhabitants 
of  the  city  or  state.”  The  appointment  is  for  an  in¬ 
definite  period,  but  the  manager  is  removable  by  the 
council  at  pleasure.  If  the  council  proposes  to  remove 
the  manager  after  six  months’  service,  he  may  demand 
written  charges  and  a  public  hearing.  The  administra¬ 
tive  work  of  the  city,  in  each  case  under  the  supervision 
and  control  of  the  city  manager,  is  intrusted  to  six 
departments.  Four  of  these;  namely,  public  service, 
finance  and  records,  public  health,  and  public  welfare, 
are  headed  by  a  director  “chosen  on  the  basis  of  his 
general  executive  and  administrative  experience  and 
ability,  and  of  his  special  education,  training  and  ex¬ 
perience  in  the  class  of  work  which  he  is  to  administer; 
provided  that  the  director  of  public  service  shall  be 
an  engineer  wit'h  training  and  experience  in  municipal 
engineering;  and  the  director  of  public  health  shall 
be  a  sanitary  engineer,  or  a  member  of  the  medical 
profession,  who  has  had  special  training  in  public- 
health  work,”  '' 

Service  Director  Ex-Officio  City  Engineer 

The  dii'ector  of  public  i;ervice  is  ex-officio  city  engi¬ 
neer.  He  has  charge  of  the  construction,  improvement, 
repair  and  maintenance  of  the  various  public  works 
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and  utilities  of  the  city,  including  the  construction  and 
maintenance  of  parka  and  playgrounds,  but  not  their 
management. 

The  city  manager,  until  otherwise  provided  by  charter 
amendment,  is  ex-officio  director  of  pubfic  safety.  The 
department  of  planning  and  parks  is  in  charge  of  a 
planning  and  parks  commission,  consisting  of  the  city 
manager,  the  director  of  public  service  and  public  wel¬ 
fare,  and  six  especially  qualified  citizens,  the  latter 
serving  without  pay  and  being  appointed  by  the  council 
and  removable  by  the  council  for  cause. 

The  city  manager  frames  the  annual  budgets  which 
must  show  in  parallel  columns  the  actual  receipts  from 
taxes  and  other  sources  for  the  current  and  the  last 
preceding  year  and  the  estimated  revenues  of  the  city 
for  the  ensuing  fiscal  year. 

Bonded  indebtedness  must  not  be  incurred  in  excess 
of  3%  of  the  assessed  valuation  of  the  taxable  property 
of  the  city,  but  this  limit  shall  not  apply  to  bonds 
issued  for  the  construction  of  water-works  and  other 
public  utilities  that  produce  a  revenue.  Water-works 
revenues  shall  be  used  exclusively  for  water-works  pur¬ 
poses.  No  free  water  service  will  be  given  other  than 
to  the  city  itself. 

For  any  and  all  municipally-owned  utilities,  the  city 
must  keep  separate  accounts  which  shall  show  complete 
financial  results  in  all  respects,  including  the  value  of 
water  or  other  services  furnished  for  the  use  of  the 
city. 

A  civil  service  commission  may  be  created  by  the 
council  in  the  future  if  it  sees  fit.  Except  for  the 
officers  already  named  as  appointed  by  the  council,  all 
appointments  are  made  by  the  city  manager,  including 
various  subordinates. 

Before  taking  office,  the  council  elect  advertised  in 
the  technical  press  for  applications  for  the  position  of 
city  manager.  On  Dec.  30,  Mr.  Mann  wrote  as  follows: 
“The  council  elect  of  the  city  of  Boulder  is  finding  that 
there  are  many  prospective  city  managers  in  the  country 
who  read  Engineering  NewK-Record.  We  have  had  a 
flood  of  applications,  principally  from  engineers.  Many 
of  these  are  from  prominent  and  experienced  men.” 


How  Soon  After  Concreting  Should  a 
Pavement  Be  Rolled  ? 

That  different  intervals  should  be  allowed  between  the 
several  finishing  processes  on  a  concrete  road  in  summer 
and  in  fall  is  conceded,  but  what  are  they?  On  an  18-ft. 
pavement  on  Lincoln  Avenue  road.  Cook  County,  Illinois, 
the  contractor,  the  Chicago  Heights  Coal  Co.,  got  the 
best  results  by  rolling  one  hour  after  the  concrete  was 
deposited  and  screeded.  He  increased  the  time  in  the 
fall  to  two  hours.  The  same  intervals  applied  when  a 
10-in.  canvas  belt  was  used  instead.  In  summer  there 
was  an  interval  of  from  one-half  to  one  hour  between 
the  rolling  or  belt  dressing  and  the  final  belt  finish.  In 
the  fall  it  was  necessary  for  the  best  results  to  increase 
this  interval  to  U  to  two  hours.  The  9-in.  70-lb.  sheet- 
iron  roller  was  6  ft.  long  and  was  operated  by  two 
ropes  instead  of  by  a  long  handle.  On  this  work  30  to 
35  men  averaged  413  lin.ft.  of  18-ft.  pavement  per  day, 
the  best  day’s  work  being  538  lin.ft. 

Williard  Hildeman  is  superintendent  for  the  contrac¬ 
tor  and  A.  F.  Keehner  is  resident  engineer. 


Sump  in  Combined  Sewer  Diverts 
Flow  to  Sanitary  Sewer 

In  Successful  Use  at  Kansas  City,  Mo.— Design 
Shown  Could  Be  Adapted  to 
General  Use 

By  H.  F.  Johnson 

AsRi.stant  En(fine<»r,  Tnion  Pacific-  liailroad  Co.,  HastinK.s,  Neb. 

HE  writer  ha.s  never  found  a  design  for  a  .sewer 
intercepter  which  he  considered  satisfactory.  The 
intercepter  shown  herewith  was  designed  under  his 
direction  while  he  was  engineer  in  charge  of  the  sewer 
division  at  Kansas  City,  Mo.  Although  this  design  has 
some  di.sadvantages,  it  is  believed  that  it  eliminates 
some  of  the  faults  of  the  ordinary  hopper  bottom,  over¬ 
flow  and  leaping  weir  interceptors. 

The  intercepter  shown  is  primarily  a  sump  in  the 
invert  of  a  combined  sewer,  with  a  sanitary  outlet 
having  its  flow  directed  away  from  the  storm  flow.  The 


.sr.MF'  I.VTERC'EPTEK  I>IVEHTS  SKW  ACJK  FROM  COMBI.NED 
TO  SANITARY  SEWER 


sump  is  of  sufficient  capacity  to  feed  to  the  sanitary 
outlet  the  estimated  maximum  volume  of  sanitary  sew¬ 
age  from  the  district  served,  during  the  life  of  the 
sewer. 

.  This  form  of  intercepter  does  not  collect  and  wash 
into  the  sanitary  sewer  as  great  a  quantity  of  detritus 
as  do  some  of  the  ordinary  forms  of  interceptors.  The 
small  amount  of  detritus  which  accumulates  is  washed 
through  the  storm-water  outfall  during  the  next  storm. 

The  intercepter  illustrated  has  been  in  use  at  Kansas 
City  for  nearly  two  years  and  has  given  entire  satisfac¬ 
tion.  It  was  built  lo  conform  to  and  connect  with  n 
special  section  made  necessary*  by  the  small  amount  of 
head  room  available  in  this  particular  case.  However, 
the  design  could  easily  be  modified  to  fit  almost  any 
sewer  section. 


Place  and  Duty  of  the  Engineer  in  the  Social  Structure 


Should  Form  Local  Associations  Devoted  to  the  Larger  Service  of  the  Community— Union  of  All 
the  Founder  Societies  the  Greatest  Step  in  the  Advancement  of  the  Profession 

\Due  to  the  abandonment  of  the  last  convention  of 
the  American  Society  of  Civil  Engineers,  which  was  to 
have  been  held  in  June,  1917,  the  Board  of  Direction 
requested  George  H.  Pegram,  the  retiring  president,  to 
deliver  his  annual  address  at  the  annual  meeting  which 
is  being  held  this  week  at  the  United  Engineering  So¬ 
cieties’  Building,  New  York  City.  Through  the  courtesy 
of  Mr.  Pegram,  extracts  from  his  remarks  are  given 
here.] 

The  great  world-war  is  imposing  supreme  tests  on 
the  virtues,  faults,  and  philosophies  of  all  peoples: 
their  industrial,  economic,  financial  and  political  organ¬ 
izations  will  undergo  great  changes.  In  this  reforma¬ 
tion  there  is  the  greatest  hope  for  the  engineer,  and  as 
he  has  always  been  the  keystone  in  the  arch  of  war  he 
may  become  the  keystone  in  the  arch  of  peace. 

Practically  all  of  the  world’s  great  military  command¬ 
ers  have  been  engineers — Caesar,  Bonaparte,  Welling¬ 
ton,  in  the  past,  and  in  the  present  war,  Joffre,  Haig 
and  Hindenburg. 

In  our  own  country  many  of  the  men  who  gained 
prominence  during  the  Revolutionary  War  were  sur¬ 
veyors,  that  being  the  general  work  of  the  engineer  of 
that  day.  Ira  Allen  of  Vermont,  one  of  the  ablest  diplo¬ 
mats  and  financiers  of  his  time,  was  a  surveyor,  serving 
for  a  number  of  years  as  surveyor-general  of  his  state. 

He  was  one  of  the  first  to  propose  building  the  canal 
to  connect  Lake  Champlain  with  the  St.  Lawrence  River. 

General  Stark,  the  hero  of  the  Battle  of  Bennington, 
was  a  millwright.  General  Wayne,  like  his  great  com¬ 
mander  General  Washington,  was  a  surveyor,  and  at  the 
beginning  of  the  Revolution  was  surveying  in  Ohio.  In 
our  Civil  War  the  engineer  was  similarly  prominent,  and 
this  was  emphasized  among  the  officers  drawn  from 
civil  life. 

War  involves  many  engineering  operations — in  fact 
at  the  present  time  it  has  become  so  much  an  engineer¬ 
ing  science  that  we  might  expect  such  a  distinction  were 
it  not  that  higher  qualities  than  mere  professional  tech¬ 
nique  are  required  in  generalship  which  demands  the 
organization  and  control  of  masses  of  men  and  admin¬ 
istrative  ability  of  the  very  highest  order.  The  en¬ 
gineer  has  so  generally  responded  to  these  higher  re¬ 
quirements  in  time  of  war  when  the  best  services  must 
be  had,  that  we  may  reasonably  ask  why  greater  use  is 
not  made  of  his  administrative  qualities  in  times  of 
peace. 

Preparation  for  War 

Nearly  three  years  ago  our  engineers  began  the  agi¬ 
tation  of  preparedness  for  war.  In  March,  1915,  a  com¬ 
mittee  was  appointed  whose  work  resulted  in  law  author¬ 
izing  the  Engineer  Officers’  Reserve  Corps,  by  which 
civilian  engineers  are  made  part  of  the  army.  Groups 
of  engineers  in  different  parts  of  the  country  provided 
military  lectures,  preparedness  parades  and  other  move¬ 
ments  in  anticipation  of  the  possibility  of  our  being 
drawn  into  the  war. 


In  appreciation  of  the  services  which  might  be  ren¬ 
dered  by  the  enginers,  the  Administration  at  Washing¬ 
ton  wisely  called  them  into  council,  resulting  in  the 
formation  of  the  Naval  Advisory  Board,  the  Council  of 
National  Defense,  and  the  Bureau  of  Scientific  Research, 
in  all  of  which  our  most  skilled  and  prominent  engineers 
have  from  the  first  been,  and  are  now,  unselfishly  de¬ 
voting  their  services  to  the  needs  of  the  country  with¬ 
out  remunerative  return  even  for  their  expenditures. 
And  our  society,  as  you  know,  offered  its  services  to 
the  President  immediately  upon  the  declaration  of  war 
and  has  responded  to  every  call. 

Eleven  Per  Cent,  of  Membership  in  Army 

In  spite  of  the  fact  that  but  11.5  per  cent,  of  our 
membership  is  within  the  draft  age  limit,  11  per  cent, 
is  now  in  the  army  and  the  number  is  rapidly  increas¬ 
ing.  Men  of  mature  age  without  previous  militan.- 
training,  but  whose  prominence  in  the  profession  would 
entitle  them  to  entire  immunity,  have  gone  to  the  front. 

The  Engineering  Mission  from  the  United  States  to 
Russia  has  performed  a  task  which,  despite  the  political 
revolution,  must  bear  great  future  fruit — for  Russia, 
next  to  China,  has  the  greatest  undeveloped  resources 
of  any  country  in  the  world.  And  hereafter  the  field  of 
the  engineer,  like  the  present  field  of  the  soldier,  will 
be  less  limited  by  national  boundaries. 

The  engineer  by  his  education  and  technical  training 
and  especially  because  he  enjoys  the  confidence  of  all 
classes  of  the  community,  is  well  prepared  to  enter  ac¬ 
tively  into  public  discussions  and  public  service,  and 
should  do  so.  To  that  end  the  engineer  should  form 
local  associations  devoted,  beyond  the  consideration  of 
the  technical  and  scientific  aspects  of  engineering,  to 
the  larger  service  of  the  community  as  a  cooperative 
part  in  public  affairs. 

Determination  of  Engineers  to  Cooperate 

Last  year  our  society  joined  with  the  other  founder 
societies  in  the  formation  of  the  Engineering  Council, 
designed  to  represent  the  present  growing  membership 
of  thirty  thousand  engineers  in  the  consideration  of 
public  matters.  While  in  itself  the  greatest  step  that 
has  been  taken  looking  to  the  advancement  of  the  pro¬ 
fession,  the  movement  is  especially  inspiring  as  indi¬ 
cating  the  determination  of  engineers  to  cooperate.  At 
the  magnificent  celebration  at  which  we  were  w’elcomed 
to  our  new  home  by  the  other  founder  societies  this 
sentiment  was  expressed  by  all  the  speakers. 

But  other  steps  are  necessary.  It  would  seem  that 
an  organization  should  be  formed  devoted  to  the  mate¬ 
rial  interests  of  the  younger  men,  draftsmen,  instru¬ 
ment  men,  inspectors,  etc.,  with  such  association  with 
the  older  engineers  that  their  development  and  progre^' 
may  be  encouraged;  in  brief,  an  alliance  of  all  engineer¬ 
ing  interests  which  would  be  in  harmony  with  similar 
organizations  in  nearly  all  lines  of  endeavor. 
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Land  Big  Drop  Shaft  on  Seal  and  Curb  Wall 

Fifteen-Pocket  Concrete  Caisson  Sunk  100  Feet  — Because  of  Thick  Boulder 
Stratum  Near  Top  Shaft  Proved  Hard  To  Guide 


A  CONCRETE  caisson  constructed  on  Government 
property  under  the  direction  of  the  Bureau  of 
Yards  and  Docks  for  a  special  purpose  which  required 
landing  it  exactly  to  grade  and  in  a  vertical  position, 
has  just  been  completed  after  some  remarkable  work  in 
guiding  and  handling.  Though  air  w’as  not  used,  pumps 
keeping  the  water  down  so  that  material  could  be  dug 
from  beneath  the  cutting  edges  by  hand,  the  45  x  78-ft. 
reinforced-concrete  box  was  too  large  to  permit  the  use 


poc'ket  wa.'^  lined  with  vertical  4  x  12-in.  plank.  The 
caisson  w’ill  be  part  of  a  Government  factory  building 
inside  which  it  is  located.  The  floor  level  of  this  build¬ 
ing  was  12  ft.  below  the  original  ground  surface  at  the 
point  w’here  the  caisson  was  located,  and  as  the  latter 
was  of  course  begun  first,  it  was  possible  to  excavate 
quite  a  deep  open  pit  before  erecting  the  cutting  edge. 

This  pit  extended  within  8  ft.  of  ground  water  level, 
which,  taking  the  finished  floor  at  100  and  the  cutting 


a  • 


CONCRETE  SPOUTING  PLANT  ANP  TWO  DREDGING  DERRICKS.  ONE  AT  EACH  END.  HANDLED  CAISSON 


of  guide-frames,  pushers  and  other  building-caisson 
methods.  When,  therefore,  it  neared  the  bottom  a  few 
inches  out  of  plumb,  a  heavy  concrete  seal  was  placed 
and  a  concrete  curb  wall  built  to  exact  elevation  before 
the  last  drop  was  taken.  In  the  meantime,  jets  supplied 
with  several  hundred  pounds’  pressure  by  borrowed  fire 
engines  were  used  to  churn  up  the  soil  on  the  high  side, 
from  which  w’eight  had  previously  been  removed  by 
taking  off  the  overburden  with  a  steam  shovel. 

On  account  of  the  peculiar  use  to  be  made  of  it,  the  cais¬ 
son  differs  from  bridge-pier  or  power-plant  construction 
in  design,  and  from  mine  shafts  in  size.  Its  outer  walls, 
shod  with  a  fabricated  steel  cutting  edge,  are  of  5-ft. 
thick  reinforced  concrete,  45  x  78  ft.  in  overall  dimen¬ 
sions.  The  space  inside  these  walls  is  divided  into 
three  pockets  across  the  width  and  five  pockets  along 
the  length  of  the  caisson,  making  fifteen  in  all.  Be¬ 
tween  these  pockets  are  2-ft.  thick  reinforced-concrete 
dividing  walls,  extending  from  a  point  2  ft.  above  the 
vUtting  edge  to  the  middle  of  the  caisson,  50  ft.  from  the 
■op.  Above  the  concrete  walls  the  division  into  pockets 
will  be  continued  with  steel  walls  which  were  not  in- 
talled  until  the  caisson  had  been  sunk.  On  this  account, 
limber  bracing  above  the  line  of  the  dividing  walls  was 
t  'lt  in.  To  facilitate  dredging,  the  inside  of  each 


edge  in  final  position  at  0,  would  be  elevation  78.  The 
pit  was  in  clay,  and  on  its  floor  the  steel  cutting  edge 
was  blocked  up  and  erected  in  the  usual  w’ay,  and  con¬ 
crete  placed  to  a  height  of  14  ft.  for  the  first  lift  After 
this,  concrete  W’as  placed  in  6-ft.  lifts,  one  being  placed, 
bringing  the  structure  to  a  height  of  20  ft,  before  sink¬ 
ing  was  begun.  This  was  the  greatest  height  above 
ground  reached  during  construction,  though  on  another 
occasion  a  little  more  than  two  lifts  were  above  the 
ground  at  one  time. 

The  sinking  was  carried  on  by  a  derrick  with  a  60-ft. 
boom  set  at  each  end  of  the  box.  These  derricks,  oper¬ 
ated  with  three-drum  hoists,  handled  li-yd.  clamshell 
buckets.  The  excavated  material  was  dumped  into  a 
hopper  and  taken  away  by  teams. 

Near  water  level  the  sinking  encountered  .sand  and 
gravel  for  11  ft.,  below  which  for  19  ft.  the  gravel 
.seam  contained  boulders  up  to  1  yd.  in  size.  Much  of 
this  material  ran  in,  and  cau.sed  .some  caving  around  the 
caisson.  Until  a  20-ft.  .seam  of  shale  below  it  had  been 
entered,  shutting  off  the  water,  the  cai.sson  could  not  be 
pumped,  and  W'as  dredged  down  in  the  wet.  Below  the 
shale  the  caisson  was  carried  39  ft.  through  layers  of 
sand,  peat  and  clay.  All  this  material  had  to  be  picked 
and  shoveled  from  beneath  the  cutting  edge  and  cross- 
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walls  to  the  centers  of  the  pockets  where  it  could  be 
reached  by  the  grab-buckets.  During  this  time  the 
water  was  handled  without  difficulty  by  several  large 
Pulsometer  and  Nye  steam  pumps,  of  which  nine  were 
on  the  job.  Two  lifts  were  required,  the  lower  pumps 
discharging  into  a  tank  half  way  up  the  caisson,  from 
which  point  the  second  set  of  pumps  raised  the  water 
to  the  surface. 

The  caisson,  when  virtually  complete,  weighed  10,000 
tons.  In  addition  to  the  weight  of  concrete,  some  of  the 


the  caisson  had  passed  through  the  sand  and  boulders 
and  was  well  entered  in  the  stiff  clay.  Efforts  were 
made,  by  placing  almost  solid  blocking  under  the  low 
side  of  the  cutting  edge,  to  right  the  caisson  in  taking 
a  drop.  This  had  little  effect  on  account  of  the  great 
side  area  of  the  caisson  and  the  consequent  amount  of 
dirt  to  be  displaced.  Next,  the  blocking  was  tried  in 
connection  with  extensive  jetting  along  the  high  side, 
in  an  effort  to  displace  some  of  the  sand  and  gravel  and 
reduce  the  shale  to  a  mushy  consistency.  A  fire  engine 
was  borrowed  for  the  purpose  and  pressure  of  about  250 
lb.  was  put  on  the  jets.  Even  this,  though  the  jets  pene¬ 
trated  the  shale,  did  not  have  much  effect,  the  caisson 
still  being  4i  in.  out  of  plumb  after  taking  a  drop  which 
brought  it  to  within  3  ft.  of  grade. 

It  was  then  decided  that  there  would  be  a  better 
chance  of  success  if  the  earth  on  the  high  side  of  the 
cais.son,  on  which  the  concrete  plant  stood,  were  cut 
down  to  final  floor  level.  The  concrete  plant  was  accord¬ 
ingly  moved  to  the  opposite  side  of  the  caisson  before 
putting  in  the  seal.  During  the  moving  the  excavation 
was  carried  down  5  ft.  below  the  final  elevation  of  the 
cutting  edge. 

The  excavation  for  the  main  building  was  well  along 
by  this  date,  and  it  required  only  a  short  time  to  throw 
one  of  the  steam  shovels  engaged  on  it  against  the  bank 
on  the  high  side  of  the  caisson.  In  less  than  a  week 
this  was  removed.  The  excavation  inside  the  shaft  it¬ 
self  was  finished  and  a  concrete  bench  from  4  to  6  ft. 


STEEL-SHOD  COXCKETE  CUTTIXO  EDGE  WAS 
HEAVILY  UEI.N'EORCED 


pockets  were  floored  over  and  filled  with  dirt  for  addi¬ 
tional  weight  during  sinking.  A  maximum  of  about 
1000  tons  of  earth  could  be  added  in  this  way.  Often, 
however,  this  was  not  sufficient  to  make  the  caisson 
drop  a.s  desired.  To  jar  the  surrounding  earth,  in  order 
to  lighten  the  skin  friction  and  give  the  caisson  a  chance 
to  start,  small  charges  of  dynamite  were  fired  in  the 
ground  around  the  caisson.  The  effects  of  this  shoot¬ 
ing  were  immediate  in  virtually  every  case,  the  box 
moving  from  6  in.  to  8  ft.  at  a  time.  It  was  finally 
found  best  to  put  down  about  six  shots  on  each  long 
side,  loading  each  hole  with  1  i  lb.  of  dynamite  and  firing 
all  together  with  a  battery.  The  shots  were  generally 
placed  about  half-way  between  the  cutting  edge  and  the 
surface,  and  about  3  ft.  from  the  outside  skin. 

During  the  descent  the  caisson,  as  was  only  to  be 
expected  with  a  shaft  of  such  size,  got  slightly  out  of 
plumb.  Mast  of  the  movement  was  at  right  angles  to 
the  long  dimension  and  away  from  the  side  on  which  the 
concrete  plant  was  located.  This  left  one  long  side  of 
the  cutting  edge  higher  than  the  other.  The  entire 
movement  amounted  to  less  than  five  inches  out  of  the 
perpendicular  in  the  height  of  the  caisson.  By  this  time 


TIMBER  BRACING  REPLACED  AFTER  COMPLETION 
W'lTH  .STEEL 

wide  was  carried  up  all  around  under  the  cutting  edge, 
its  top  being  at  the  exact  final  elevation  required. 

The  final  drop  was  taken  after  the  ground  on  the  high 
side  of  the  caisson  had  been  jetted  under  about  300  lb. 
pressure  by  a  fire  engine.  Although  the  drop  did  not 
right  the  caisson,  possibly  because  it  was  surrounded 
by  boulders  too  heavy  to  be  affected  by  any  jetting,  the 
concrete  curb,  vffiich  crushed  slightly  on  the  low  side, 
stop'.oed  the  caisson  at  exact  elevation,  and  the  jetting 
and  blocking  prevented  it  from  going  any  further  out 
of  plumb. 
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When  completed,  the  concrete  seal  will  extend  to  a 
height  of  10  ft.  above  cutting  edge,  or  8  ft.  above  the 
lower  edge  of  the  original  dividing  walls.  Including  the 
seal,  6000  yd.  of  concrete  are  required  for  the  entire 
structure.  The  sand  and  gravel  for  this  concrete  were 
delivered  on  the  ground  back  of  the  concrete  plant  by 
motor  trucks  from  a  pier  a  few  hundred  feet  from  the 
site,  while  cement  was  hauled  about  1000  ft.  from  a 
railroad  siding.  The  bins  over  the  concrete  mixer  were 
kept  filled  by  a  clamshell  derrick.  The  concrete  was 
placed  by  a  spouting  .system  which  covered  the  entire 
caisson.  The  caisson  was  very  heavily  reinforced,  350 
tons  of  bars  being  placed  in  the  outside  and  dividing 
walls.  The  bars  were  mostly  straight  and  were  han¬ 
dled  and  set  in  the  forms  by  hand. 

The  work  was  done  for  the  Navy  Department  by  The 
Foundation  Co.,  under  the  direction  of  the  public  works 
officer  of  the  reservation  concerned,  and  under  the  gen¬ 
eral  supervision  of  the  Bureau  of  Yards  and  Docks,  of 
which  Rear  Admiral  Frederick  R.  Harris  was  chief  at 
the  time. 

Land  Reclamation  Offers  a  Wide 
Engineering  Field 

Initiative  and  Cooperative  Action  Help  Technical  Skill 
in  Increasing  Food  Resources 

OSSIBILITIES  for  the  engineer  in  developing  the 
productive  use  of  the  arid  and  swampy  areas  of  the 
public  lands  form  the  theme  of  a  recent  paper  on  “Engi¬ 
neering  Work  in  Food  Supply,”  by  Prof.  F.  H.  Newell, 
head  of  the  civil  engineering  department  of  the  Uni¬ 
versity  of  Illinois.  This  was  presented  at  the  annual 
meeting  of  the  American  Society  of  Agricultural  Engi¬ 
neers,  held  in  Chicago  Dec.  27  to  29.  These  notes  are 
taken  from  his  paper. 

Enormous  tracts  of  vacant  public  lands  remain  in  the 
Western  states,  but  these  cannot  be  utilized  at  once, 
and  cannot  be  disposed  of  in  the  same  manner  as  the 
lands  given  away  a  generation  ago.  The  best  lands  and 
the  choice  spots  have  passed  into  private  or  corporate 
control,  and  it  is  the  less  favorable  lands  that  remain. 
The  agricultural  engineer  has  here  his  great  duty  and 
opportunity  in  studying  the  conditions  of  soil,  climate, 
transportation  and  market  facilities,  and  then  devising 
ways  in  which  the  land  may  be  put  into  the  hands  of 
men  who  can  till  it  successfully. 

Utilize  Both  Deserts  and  Swamps 

Great  schemes  for  reclamation  of  desert  lands  by 
water  stored  in  mountain  reservoirs  may  be  evolved  by 
the  engineer,  but  he  finds  that  each  scheme  has  some 
apparently  unsurmountable  obstacle.  He  learns  that 
comparatively  few  of  the  settlers  make  a  success,  due 
partly  to  lack  of  skill  or  experience,  but  more  largely 
to  need  of  adequate  capital.  He  learns  also  that  after 
the  lands  have  been  watered  it  has  required  many  years 
to  ascertain  the  crop  and  market  conditions.  Every¬ 
where  there  is  shown  to  be  need  of  caution  in  future 
undertakings. 

Beyond  these  lessons  of  caution,  however,  the  engineer 
tes  that  great  progress  has  been  made,  and  that  arid 
.ands  formerly  regarded  as  worthless  are  now  producing 
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crops  which  form  an  important  addition  to  the  food  sup¬ 
ply  in  time  of  stress.  He  must  draw  the  conclusion 
that  in  spite  of  past  errors  or  pre.sent  difficulties  there 
is  greater  possibility  in  the  u.se  of  public  lands  than 
has  yet  been  realized. 

What  of  the  vast  swamp  areas?  The  chief  difficulty 
here  is  that  under  the  mistaken  assumptions  of  a  for¬ 
mer  generation  the  swamp  lands  were  donated  by  Con¬ 
gress  to  the  states,  with  the  understanding  that  the 
latter  would  provide  for  their  reclamation.  Instead, 
these  lands  were  practically  given  away  by  the  states, 
partly  to  large  corporations.  While  portions  have  been 
reclaimed  by  drainage,  most  of  them  still  lie  unproduc¬ 
tive  and  are  held  out  of  use  by  speculative  interests. 

In  the  flooded  areas  the  agricultural  engineer  can 
perhaps  most  quickly  show  what  can  be  done  by  em¬ 
ploying  his  skill  and  experience.  If  these  lands  still 
remained  in  the  hands  of  the  National  Government 
their  development  following  the  precedents  established 
by  the  Reclamation  Act  might  be  relatively  simple. 
They  could  be  drained  and  disposed  of  in  small  tracts 
to  actual  .settlers.  But  with  the  incubus  of  speculative 
ownership  these  lands  are  apparently  doomed  to  lie  idle. 

Capitalize  Present  Investment 

In  securing  an  additional  supply  of  food  and  oppor¬ 
tunities  for  homes  for  the  people  the  problem  rests 
not  so  much  upon  the  technical  skill  of  the  engineer 
as  upon  his  recognition  of  the  ob.stacles  of  human  origin, 
and  his  initiative  or  participation  in  movements  for 
releasing  these  vast  tracts  of  overflowed  lands  and  des¬ 
ert  areas  from  present  conditions  unfavorable  to  their 
development  and  utilization,  and  for  transferring  the 
control  to  the  Government,  public  corporations,  or  dis¬ 
trict  organizations  which  will  permit  the  great  work 
to  proceed. 

The  United  States  has  now  over  $100,000,000  investee! 
in  productive  irrigation  works.  The  .security  if  prop¬ 
erly  treated  is  unquestionable.  Money  could  be  bor¬ 
rowed  at  a  small  rate  of  interest  on  this  investment  and 
made  available  for  expenditure  elsewhere  in  similar 
reclamation  works,  by  irrigation  and  drainage,  with 
the  creation  in  turn  of  property  values  which  again 
would  form  the  basis  for  obtaining  further  fund.s. 
There  is  money  still  left  in  the  world  awaiting  invest¬ 
ment  in  such  permanently  productive  projects. 

Probabilitity  of  success  has  been  demonstrated,  and 
there  is  little  that  is  novel  in  the  undertaking.  Private 
enterprise  has  spent  millions  of  dollars  in  demonstra¬ 
tion.  The  United  States  also,  acting  through  the  Recla¬ 
mation  Service,  has  proved  that  it  is  possible  for  the 
Government  to  build  and  to  operate  great  reclamation 
works  and  to  conduct  the  business  affairs  of  settlement 
of  the  country.  It  is  none  too  soon  to  initiate  other  and 
larger  enterprises  for  irrigation  and  drainage,  the  suc¬ 
cessful  execution  of  which  means  more  food,  more 
homes  and  the  more  permanent  free  institutions. 


Twelve  Hundred  Steam  Gaging  Stations 
Steam  gaging  stations  to  the  number  of  1197  were 
being  maintained  on  June  30,  1917,  by  the  U.  S.  Geo¬ 
logical  Survey,  according  to  the  annual  report  of  Secre¬ 
tary  of  the  Interior  Lane.  The  stations  are  located  in 
41  states,  Alaska  and  Hawaii. 
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New  Ocean  Freight  Terminal  Started  on  Staten  Island 


nected  with  various  trunk  lines,  is  now  under  construc¬ 
tion  on  the  east  shore  of  Staten  Island,  in  New  York 
Harbor  by  the  Staten  Island  Development  Corporation. 

The  new  development  is  called  the  Pouch  Terminal,  Inc., 
and  is  under  the  same  management  as  the  American 
Dock  Terminal  at  Tompkinsville,  Staten  Lsland.  The 
geographical  location  of  Staten  Island  and  the  particu¬ 
lar  location  of  this  property,  places  it  in  an  advantageous 
position,  especially  valuable  for  the  business  of  a  dock 
and  warehou.se  terminal.  It  is  near  the  entrance  to  the 
harbor,  thus  avoiding  loss  of  time  in  docking  vessels; 
it  is  directly  on  a  40-ft.  channel,  which  permits  doeking 
of  steamers  of  the  largest  size  at  all  tides;  it  is  within 
the  free  lighterage  limits,  w'hich  places  it  commercially 
on  the  .same  basis  as  other  waterfront  property  in  the 
harbor  and  it  has  the  advantage  of  direct  rail  connection, 
independent  of  float  or  lighterage  service.  There  is 
double  transportation  facilities  for  pas.sengers,  being 
connected  both  by  trolley  and  steam  road  to  the  New 
York  Ferry. 

The  property  now  being  developed,  covers  an  area  of 
about  thirty-three  acres  and  has  a  waterfrontage  of 
about  1200  ft.  and  is  located  ju.st  north  of  the  Quaran¬ 
tine  Station.  The  surrounding  neighborhood  is  made 
up  of  an  old  established  community  and  only  a  short 
ilistance  from  the  Italian  settlement  at  Ro.sebank,  which 
furnishes  an  excellent  labor  market  for  industrial  or 
commercial  purposes. 

The  entire  development,  as  shown  in  the  general  plan 
layout,  w’ill  comprise  three  large  piers  ranging  in  length 
from  830  to  1150  ft.,  extending  out  from  the  warehouse 
area  which  will  contain  four  groups  of  warehouses,  each 
one  of  which  contains  two  twin  units  separated  by  fire 
walls.  The  twin  units  are  of  identical  design  built 
around  a  central  railroad,  with  rail  approaches  on  both 
long  sides.  Now  under  construction  is  Pier  C,  the  most 
southerly  of  the  three  piers  and  one  unit  warehouse 
comprising  the  twin  structures  noted  on  the  plan  as 
Nos.  5  and  6.  In  addition,  the  main  bulkhead  extend¬ 
ing  along  the  whole  front  of  the  property  has  been 
built.  the  rest  of  the  roof  surface  being  of  a  composition  slate 

The  water  line  at  the  site  when  taken  over  extended  material  laid  on  roofing  boards.  The  sides  of  the  shed 
up  into  the  future  warehouse  area.  The  bulkheads  are  are  wooden  iron-clad  doors,  running  on  track  along  the 
typical  New  York  timber  construction  extending  1200  entire  length  of  the  shed,  one  door  in  every  other  20-ft. 
ft.  along  the  front  of  the  property  and  the  shore-end  panel.  The  sheathing  where  there  are  no  doors,  is  of 
area  filled  up  to  grade  with  an  ash  fill.  The  pier,  as  corrugated  galvanized  iron  on  yellow  pine  studding, 
shown  on  the  drawing,  is  830  ft.  long  and  130  ft.  wide.  There  being  only  one  line  of  center  columns,  the  shed 
It  has  throughout  a  timber  substructure  composed  of  area  is  especially  spacious  for  handling  large  cargoes, 
transverse  wooden  pile  bents  carrying  transverse  tim-  A  special  roof  drainage  device  is  provided  in  the  wax 
ber  stringers  and  a  10-in.  reinforced-concrete  slab.  De-  of  flashing  near  the  roof  eaves.  This  centers  at  each 
tails  of  the  construction  are  shown  on  the  accompanying  column  and  rises  up  the  roof  on  a  straight  line  to  meet 
drawings.  They  are  of  the  simplest  possible  form  con-  between  the  columns  at  2  ft.  above  the  eaves.  Water 
sistent  with  strength.  It  will  be  noted  that  special  coming  down  the  roof  is  intercepted  by  the  flashing  and 
reinforcing  of  the  timber  w’ork  occurs  under  the  rail-  is  led  to  the  columns,  where  it  runs  down  the  channel 
road  track  which  runs  out  on  the  pier,  and  that  there  is  riveted  to  the  outside  of  the  H-beam  post,  thereby  elim 


Hatched 

ynderrConstruetu 


ONK  PIER  AXn  A  TWIN  WAREHOUSE  OF  POUUH 
TERMINAL,  ARE  NOW  BUIEDING 


January  17,  1918 


ENGINEERING  NEWS-RECORD 


121 


.STAIR 

CffR/Re 


Xplatform 


street  Elevation  Sect/on 

Do+aU  of  Hoiet  Houee 

CONCRETE  TERMINAL  WAREHOUSE  HAS  MANY  NOVELTIES  IN  FREIGHT-HANDLING  METHODS 


controlled  by  a  traveling  electric  hoist  which  runs  along 
a  reinforced-concrete  cantilever  extending  out  from  the 
roof  of  the  building.  Material  to  be  brought  in  can  be 
placed  alongside  of  the  railroad  tracks  or  left  in  the 
open  trucks  or  cars  and  elevated  by  means  of  these  trav¬ 
eling  hoists  to  the  extending  platform,  whence  it  can  be 
rolled  at  will  inside  to  any  section  of  the  floor. 

In  addition  to  this  means  of  entrance,  there  are  up' 
the  middle  of  both  faces  of  the  building,  that  is  in  the 
two  middle  panels,  wide  openings  in  which  are  sliding 
doors.  The  material  to  be  brought  in  through  these 
doors  is  lifted  by  whip  hoists  attached  to  permanent 
brackets  immediately  above  the  two  central  panels. 
These  hoists  are  to  be  controlled  from  the  ground  in 
the  usual  manner.  The  traveling  electric  hoist  will. 


operation.  The  electric  lighting  system  will  be  of  the 
latest  design  to  meet  the  requirements  of  modem  steam¬ 
ship  methods. 

The  two  units  of  the  warehouses  now  being  built  are  in 
effect  one  building,  separated  through  the  center  by  a  fire¬ 
wall.  They  are  throughout  of  reinforced  concrete  using 
Havemeyer  bars.  The  whole  structure  is  120  x  160  ft.  in 
plan  and  seven  stories  high.  A  four-way  flat-slab  floor 
known  as  the  Simplex  system  of  design,  is  used  through¬ 
out  with  circular  interior  spiral  columns  and  rectangu¬ 
lar  exterior  columns,  the  curtain  walls  being  of  con¬ 
crete.  Each  of  the  column  footings  rests  on  MacArthur 
pedestal  concrete  piles. 

The  layout  of  the  building  is  extremely  novel.  In  the 
first  place  the  whole  first  or  ground  floor  is  open  to  the 
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will  be  controlled  from  a  temporary  house  on  the  ground, 
directly  opposite  the  front  of  the  building.  Meanwhile, 
a  similar  platform  has  been  built  on  the  inside  face  of 
the  structure  now  under  way  from  which  the  hoists  on 
the  opposite  building  will  be  controlled.  This  method 
has  been  developed  because  it  insures  the  operator  see¬ 
ing  all  of  the  operations.  If  he  is  working  from  the 
building  into  which  the  material  is  being  hoisted,  hi.-s 
view  is  often  obscured. 

Another  entrance  to  the  floors  is  had  by  an  elevator 
in  the  front  part  of  the  building,  which,  it  will  be  noted, 
is  completely  inclosed  with  a  fire-wall  opening  into  each 
of  the  two  halves  of  the  unit.  This  separated  section 
has  also  a  stair  opening  and  a  spiral  chute  for  lowering 
freight  from  any  of  the  floors.  In  addition,  there  is  a 
further  stair  opening  in  the  rear  of  the  building,  also 
separated  by  fire-walls. 

The  explanation  for  such  a  variety  of  mechanical 
equipment  is  given  in  the  statement  that  the  commodi¬ 
ties  to  be  handled  in  these  warehouses  vary  so  much,  in 
size  and  w’eight,  that  three  independent  methods  of  ele 
vating  and  four  of  lowering  are  necessary  to  obtain  the 
proper  efficiency  of  modern  methods,  especially  when 
freight  must  be  handled  simultaneously  in  and  out  of 
warehouse,  from  trucks,  lighters,  cars  and  piers. 

The  elevator  will  be  of  sufficient  size  to  carr>'  two  elec¬ 
tric  trucks,  each  holding  two  tons  of  freight,  while 
whip  hoists  of  higher  speed  will  have  a  capacity  of  only 
one  ton.  The  overhanging  platforms  are  so  arranged 
as  to  permit  of  electric  trucks  being  operated  from  each 
floor,  independent  of  elevator  or  whip  hoist  service.  The 
spiral  chute  will  be  of  special  design  and  size  to  provide 
for  speedy  delivery  of  package  freight  where  other 
methods  are  not  required. 

The  Pouch  Terminal  is  under  the  immediate  direction 
of  A.  B.  Pouch,  president  of  the  American  Dock  Co.. 
New  York  City,  who  is  responsible  for  many  of  the 
details  which  have  been  worked  out  from  ideas  of  effi¬ 
ciency  he  has  gained  by  years  of  practical  operation  of 
terminals  and  a  close  study  of  port  facilities  at  home 
and  abroad. 

The  designs  for  the  bulkhead  and  pier  were  originally 
prepared  by  Chandler  Davis,  who  was  unable  to  com- 
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when  the  building  across  the  way  is  completed,  be  con¬ 
trolled  from  an  extended  platform  at  alxjut  the  second 
story  of  that  building.  Pending  the  construction  of  an 
opposite  building,  the  traveling  hoist  on  the  first  unit 
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plete  his  plans  on  account  of  being  called  to  Government 
service.  W.  J.  Barney,  consulting  engineer.  New  York 
City,  completed  the  details  and  supervised  the  work 
started  by  Mr.  Davis.  The  bulkhead  was  constructed 
by  the  General  Contracting  &  Engineering  Co.  The  pier 
it.self  is  being  built  by  Anderson  &  Wheeler  of  St. 
George,  Staten  Island.  The  plans  for  the  first  unit  of 
warehouses  were  prepared  by  Alex.  Thomson,  Jr.,  chief 
engineer  of  the  Concrete  Steel  Co.,  of  New  York  City, 
and  the  general  contractor  for  the  building  is  the  Fairi- 
bault  Building  Corporation,  also  of  New  York. 


Eight-Inch  Hardwood  Rollers  Take 
12  to  18  Tons  per  Foot 

Maple,  Sycamore  and  Oak  Tested— Quarter-Cut 
Rollers  Prove  Stronger  Than  Pole  Rollers - 
Safe  Loads  Recommended 
By  a.  B.  McDaniel 

I’rofef«(or  of  Civil  Entfineerlngr,  Union  Co11«“K<*.  St-henectady.  N.  Y. 

OODEN  rollers  have  been  used  since  the  days  of 
the  ancients  in  moving  heavy  loads,  and  are  in 
general  use  today,  for  supporting  excavating  machinery 
on  wet  .soils,  and  for  other  purposes.  Very  little  has 
been  known  as  to  their  .strength.  The  tests  described 
were  made  to  furnish  data  on  this  subject. 

The  rollers  were  hand-hewn  out  of  small  timber,  and 
were  painted  with  one  coat  of  red  lead.  Three  8  x  36- 
in.  specimens  of  each  of  the  following  kinds  of  wood, 
hard  maple,  burr  oak,  sycamore,  and  pin  or  water  oak, 
and  one  6  x  36-in.  specimen  of  birch  (thirteen  spec- 
mens  in  all)  were  tested. 

All  the  rollers  were  furnished  by  R.  H.  and  G.  A. 
McWilliams,  drainage  contractors  of  Chicago,  and  were 
of  the  type  used  by  them  for  the  support  of  dragline 
excavators.  The  tests  were  made  by  the  writer  under 
the  general  supervision  of  Prof.  H.  F.  Moore,  in  the 
Materials  Testing  Laboratory  of  the  University  of 
Illinois. 

Each  roller  was  tested  for  static-compression  strength 
in  a  200,000-lb.  standard  testing  machine.  The  speci¬ 
men  was  bedded  on  three  short  4  x  12-in.  oak  planks 
laid  transversely,  and  the  load  was  applied  through  a 
single  similar  transverse  plank  on  top  of  the  roller. 
Thus  only  the  middle  12-in.  length  was  loaded,  while  the 
roller  was  bedded  on  its  whole  length.  The  load  was 
applied  at  the  rate  of  0.1  in.  per  minute,  and  readings 
of  the  vertical  motion  of  the  bearing  head  were  taken 
at  each  5000  lb.  Observations  were  taken  of  the  load 
which  produced  an  initial  crack  in  the  specimen,  the 
character  and  location  of  further  cracks  under  increased 
loads  and  the  method  of  final  failure. 

The  results  of  the  tests,  briefly  tabulated  herewith, 
show  the  following  noteworthy  facts : 

Ten  specimens  which  were  “pole”  pieces,  or  rollers 
cut  from  trees  just  large  enough  to  make  one  piece, 
failed  by  shearing  vertically,  the  final  break  passing 
through  the  heart  of  the  section.  Specimens  2,  12  and 
13  were  “quartered”  pieces  and  the  load  was  applied  in 
the  general  direction  of  the  grain.  In  these  the  initial 
crack  was  horizontal  and  extended  across  the  section 
near  its  center;  further  application  of  the  load  pro¬ 
duced  a  considerable  spreading  of  the  specimen,  and 


final  failure  occurred  at  a  load  30%  to  SOc,.  greater 
than  that  required  to  crush  a  “pole”  roller. 

The  hard  maple  and  sycamore  rollers  had  about  the 
same  ultimate  strength.  The  burr  oak  and  pin  oak 
rollers  showed  about  40%  greater  strength. 


KOLLKR  AFTER  CARRYING  NEARLY  45  TONS  IN  THE 
TESTI.NO  MACHl.NE 


These  tests  were  too  limited  in  scope  to  furnish  con¬ 
clusive  results,  but  it  is  believed  that  they  do  furnish 
suggestive  information  as  to  the  strength  of  rollers. 
This  series  of  tests  was  made  under  static  loads,  and 
it  is  evident  that  under  moving  loads  the  specimens 
would  have  failed  under  lower  loads.  The  writer  has 


DIFFERENT  KINDS  OF  FAILURE  EXHIBITED  BY  THE 
VARIOUS  ROLLERS  TESTED 


observed  that  in  moving  a  dragline  excavator  the  front 
roller  of  a  group  crushed  just  as  the  machine  began 
to  move.  It  is  probably  true  that  the  greatest  pressure 
on  a  roller  will  occur  at  the  commencement  of  motion. 


Hence,  in  selecting  the  safe  load  for  rollers  a  large 
factor  of  safety  should  be  applied  to  the  static  strength 
results. 

Assuming  a  factor  of  safety  of  10,  the  following  are 
suggested  as  safe  loads  for  “pole”  rollers  of  8-in.  diam¬ 
eter: 
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Loral  Interests  Have  Obligation  in  Waterways 
In  a  letter  to  Secretary  of  War  Baker,  the  Hon.  John 
H.  Small,  Chairman  of  the  Committee  on  Rivers  and 
Harbors  of  the  House  of  Representatives,  calls  attention 
to  the  necessity  of  local  agencies  furnishing  a  consider¬ 
able  contribution  to  the  increase  of  waterway  transpor¬ 
tation.  The  letter  says  it  is  self-evident  that  the  mere 
deepening  of  an  entrance  to  or  the  increasing  of  the 
depth  and  area  of  a  harbor,  or  the  improvement  of  a 
channel  of  an  interior  waterway,  will  not  alone  estab¬ 
lish  water  transportation.  However,  these  are  the  only 
things  that  the  Federal  Government  can  do.  They 
simply  provide  the  basic  necessities,  but  there  are  addi¬ 
tional  facilities  which  must  be  provided  for  the  estab¬ 
lishment  of  the  method  or  system  of  communication. 
First,  there  must  exist  the  demand  for  the  movement 
of  products;  second,  there  must  be  water  terminals 
physically  connected  by  belt-line  railway  and  railroads 
serving  the  community,  or  with  highways  radiating 
therefrom,  and  equipped  with  proper  handling  machin¬ 
ery;  third,  there  must  be  established  lines  of  water 
transportation  with  sufficient  capital  and  organization; 
fourth,  there  should  be  complete  coordination  between 
the  water  transportation  lines  and  the  railroads.  It  is 
the  opinion  of  the  members  of  the  House  Committee  that 
all  of  these  things  must  be  provided  by  the  local  inter¬ 
ests,  either  the  states  or  the  municipalities.  The  com¬ 
mittee  feels  that  unless  the  states  and  municipalities 
enter  into  the  provision  of  such  facilities  to  a  much 
greater  degree  than  they  have  in  the  past  the  Federal 
Government  cannot  be  expected  to  continue  to  provide 
the  basic  water  facilities — that  is,  the  channels  and  har¬ 
bors. 


Floating-Crest  Gates  Used  on 
Sherburne  Lakes  Dam 

Automatic  Movable  Crest,  with  Radial  Top  Plate  and 
Cylindrical  Downstream  Plate,  Is 
Devised  for  Isolated  Site 

TO  MEET  the  requirements  for  the  safety  of  the 
earth  dam  at  the  Sherburne  Lakes,  on  the 
Milk  River  irrigation  project  of  the  U.  S.  Reclamation 
Service,  in  Montana,  and  to  satisfy  the  demand  for  a 
large  reservoir  capacity,  a  freeboard  of  10  ft.  was 
stipulated — ^this  to  exist  during  stages  of  maximum 
flood,  as  well  as  of  maximum  storage.  This  necessitated 
a  movable  crest.  As  the  reservoir  was  in  the  mountains 
far  from  human  habitation,  it  was  deemed  unsafe  to 
put  sole  reliance  on  the  services  of  a  gate  tender.  Au¬ 
tomatic  gates  were  necessary — gates  that  would  be 
simple  in  mechanism,  reliable  in  operation  and  sensi¬ 
tive  in  regulation  of  the  maximum  storage  level.  The 
type  selected  is  a  sector,  hinged  upstream,  with  a  radial 
top  plate  and  a  cylindrical  downstream  plate,  with  a 
longitudinal  .seal  both  for  this  plate  and  for  the  line 
over  the  hinges,  and  with  end  seals  at  the  pier  faces. 
A  joint  patent  on  this  form  of  movable  crest  will  be 
taken  out  by  Gen.  W.  L.  Marshall  and  F.  Teichman,  of 
the  U.  S.  Reclamation  Service.  The  device  is  de¬ 
scribed  by  Mr.  Teichman  as  follows: 

For  an  assumed  height  of  5  ft.  of  this  crest  it  had  to 
have  a  length  of  160  ft.,  to  accommodate  the  maximum 
flood.  This  length  was  divided  into  four  unit  crests  of 
40  ft.  each.  Each  40-ft.  crest  unit  is  made  up  of  two 
identical  halves,  20-ft.  long,  connected,  just  within  the 
cylindrical  plate,  by  a  tangential  link  which  forces  both 
halves  to  move  together  but  gives  to  the  sectors  a  cer¬ 
tain  freedom  in  expansion  and  in  motion,  affords  greater 
ease  in  alignment  and  installation,  and  avoids  field 
riveting.  Each  20-ft.  sector  has  a  central  air-tight 
caisson  of  such  flotation,  in  submergence,  that  its  mo¬ 
ment  relative  to  the  hinge  axis  exceeds  the  moment  of 
the  weight  of  the  sector. 

Pipe  systems,  one  located  in  a  chamber  of  each  abut¬ 
ment  and  two  in  a  chamber  of  the  central  pier,  and  each 
connecting  with  the  pit  in  which  its  sector  moves,  fur¬ 
nish  the  means  for  the  operation  of  the  four  sectors. 
A  siphon  (under  a  patent  of  General  Marshall)  is  made 
a  part  of  each  pipe  .system  and  furnishes  the  automatic 
principle  of  the  mechanism. 

As  long  as  the  pressure  of  the  water  below  the  sector 
( in  the  pit)  corresponds  to  the  level  of  the  water  above, 
the  positions  which  the  sector  assumes,  as  the  reservoir 
level  rises  to  that  of  the  permanent  crest  and  then  above 
it  until  the  sector  reaches  the  stops  for  its  highest  po¬ 
sition,  are  with  the  apex  above  water  level;  and  the 
positions  are  the  same  as  if  the  water  downstream  from 
the  sector  stood  as  high  as  upstream  (because  the  wa¬ 
ter  pressures  on  the  cylindrical  plate  of  the  sector  do  not 
affect  the  equilibrium  of  the  sector).  This  is  also  true 
of  the  stop  forces  for  the  higher  reservoir  levels. 

For  any  of  the  positions  through  which  the  sector 
passes  as  it  lowers,  in  flood,  from  its  highest  position 
under  action  of  the  siphon,  or  as  it  rises,  against  the 
flood  waters,  from  lowest  to  highest  position  whdn  the 
action  of  the  siphon  is  broken,  there  exists  a  certain 
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For  automatic  action  the  gate  valve  is  closed,  the 
intake  valve  adjusted  to  a  certain  position,  and  the 
float  placed  so  as  to  break  the  siphon  when  the  flood 
level  by  a  temporary  opening  of  one  or  more  crest  units 
has  been  lowered  to  a  certain  predetermined  elevation. 

Let  S  be  the  sum  of  all  pit  leakage,  having  the  posi¬ 
tive  sign  if  the  leakage  out  of  the  pit  predominates,  let 
Y  be  the  water  discharged  by  the  siphon,  and  D  the 
displacement,  that  is,  the  flow  per  second  into  or  out  of 
the  pit  due  solely  to  the  up  or  down  movement  of  crest 
and  let  Q  be  the  water  passing  the  intake  valve. 

For  automatic  down  movement  of  crest,  Q  equals 
S  y  —  D.  While  the  sector  is  being  held  in  down- 
position  for  passage  of  flood  waters  equals  S  F 
and  when  the  sector  rises  after  break  of  siphon  Q, 
equals  S  D.  While  Q,  passes  the  intake  valve  the  loss 


“reduction”  (of  pressure  underneath  the  upper  plate) 
for  which  the  sector  is  in  equilibrium.  For  the  Sher¬ 
burne  sector  as  designed,  this  reduction  is  5  in,  for  the 
lowest  position,  61  in.  for  the  highest  position  of  sector 
and  6J  in.  for  a  position  about  15®  from  the  highest 
position.  This  variable  reduction  represents  the  force 
available  for  raising  the  sector,  when,  after  release  by 
the  automatic  break  of  siphon,  the  sector  moves  upward 
through  the  flood  waters ;  and  it  may  be  said  that  these 
available  forces  have  a  variation  similar  to  that  of  the 
resistances;  the  mechanical  friction  is  the  highest  for 
highest  position  of  sector,  diminishing  as  the  sector 
lowers  (because  the  hinge  reactions  vary  in  that  man¬ 
ner)  and  the  hydraulic  resistance  (the  impact  of  the 
approaching  flood  waters)  is  greatest  for  mean  posi¬ 
tions  of  the  sector.  A  5-,  61-  or  61-in.  reduction  repre- 
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.sents  a  tangential  force,  with  radius  of  6  ft.  8  in.  (that 
of  the  circular  plate),  of  87,  108  and  113  lb.  respec¬ 
tively,  per  lin.ft.  of  sector.  These  forces  are  larger  than 
required. '  They  should  be  large  enough  to  move  the 
sector  against  friction  and  hydraulic  resistance  and 
to  keep  the  sector  in  highest  position  and  against  the 
stops  when  under  wave  action,  but  any  great  excess 
above  that  merely  exaggerates  the  stresses  at  hinges, 
at  stops  and  in  the  sector  itself.  The  tight  caisson  of 
the  sector  is  provided  with  a  drain  pipe  to  carry  its 
leakage.  This  pipe  has  a  short  extension  into  the  caisson 
by  means  of  which  a  certain  amount  of  water  is  always 
retained  in  the  caisson.  In  this  manner  the  avail¬ 
able  force  for  moving  the  gate  upward  or  tor  holding 
't  against  the  upper  stops  can  be  made  anything  less 
♦ban  the  above  given  values  that  may  be  desired. 


of  head  is  somewhat  larger  than  the  reduction  of 
equilibrium,  and  for  passage  of  Q,  the  loss  of  head  is 
somewhat  smaller  than  this  reduction  of  equilibrium. 
Therefore  and  if  the  displacement  for  up-mo- 

tion  of  crest  is  to  be  about  the  same  as  for  down-motion 
{D  having  the  same  value  in  expressions  for  Q,  and  Q,) 
then  it  follows  that  y>2D.  The  effective  head  of 
siphon  being  known,  and  the  efficiency  of  siphon  being 
assumed  (40  to  50%),  Y  may  be  figured,  then  D  as-* 
sumed,  and,  for  certain  assumption  of  S,  the  values  of 
Q,  and  Q,  may  be  known.  Also  the  adjustment  of  the 
intake  valve  may  be  assumed  which  for  the  passage  of 
Q,  and  Q,  produces  certain  required  friction  losses.  The 
final  adjustments  can  be  made  only  under  actual  test. 
The  expression  for  Q,  will  lead  to  the  determination  of 
the  reduction  (considerably  larger  than  that  of  equilib- 
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rium)  which  obtains  (for  the  intake  valve  adju.sted  for 
Q,  and  Q,)  while  flood  waters  pass  the  crest  in  a  down 
position. 

If  a  certain  adjustment  of  valve  does  not  give  the 
desired  relation  between  rate  of  up-motion  and  rate  of 
down-motion  of  the  sector  then  this  adju.stment  is 
changed.  For  instance,  by  opening  the  valve  wider  the 
quantities  Q,  and  Q,  increa.se,  since  the  friction  lo8.ses  of 
passage  through  valve  must  remain  unchanged.  The 
values  S  and  Y  also  remaining  practically  unchanged,  it 
follows  that  the  displacement  for  down-motion 'must  de- 
crea.se  and  for  up-motion  must 

increase.  Thus,  if  desired,  the  1!|  'I 

rates  of  up  and  down  motion  * 

of  sector  can  be  etiualized.  j  I-  ^ 

This  uniform  rate  of  displace-  I ' 

ment  is  somewhat  smaller  |  | 

than  half  the  discharge  of  the  %  I" 

siphon,  and  if  this  rate  should  i  ! 

be  greater  than  desired  it  is  | 

corrected  by  placing  a  light  I 

steel  disk  with  reduced  orifice  j  1  i 

l)etween  the  flanges  of  the  up-  ^  ^  j  J 

leg  or  down-leg  of  the  siphon 
or  both,  thus  reducing  Y  and  ! 

thereby  D.  I 

Of  course,  the  crest  can  be  /ixsV*, 

operated  at  the  will  of  the  at-  -1^=1  =«**'■  .  'i 

tendant  and  without  the  si-  j 

phon  action  by  the  use  of  the  | 

intake  valve  and  the  gate  it' 

valve.  ! 

The  outlet  of  the  pipe  sys-  IJ 

tern  is  so  located  that,  for  any  ^ 

elevation  of  water  level  in  the 
reservoir  between  permanent 
crest  and  apex  of  movable  ~  si..  ' 

crest  in  highe.st  position,  the  ^ 

apex  of  crest  will  be  higher  sMomno  aNTca  suppouti 

than  the  water  level.  If  it  is  eau-oiNas 

desired  to  discharge  over  the 
permanent  crest  with  reser-  I  ,  , 
voir  levels  only  slightly  above  '^h^s^ps 
this  crest  it  is  necessary'  to 

raise  the  hinged  discharge  ;;  jj 

elbow.  .  p  ;  1  \\ 


Portable  Units  Form  Buildings 
for  Labor  Camps 

Sectional  Bunkhouses  More  Convmient  and  Sanitary 
Than  Box-Cars  or  Shacks — Cost  Cents 

per  Cubic  Foot 

Bunkhouses  and  other  camp  buildings  of  sectional 
knockdown  construction  are  being  introduced  for 
the  accommodation  of  workmen  on  construction  jobs  and 
railway  maintenance,  and  in  many  ways  are  considered 
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Sewers  Cleaned  After  Trees 
Had  Been  Cut 
After  sacrificing  .some  large 
and  hand.some  shade  trees  in 
an  attempt  to  prevent  sewer 
clogging  by  roots,  without 
stopping  the  trouble,  the  City 
of  Goshen,  Ind.,  had  the  roots 
and  other  debris  removed  by 
•the  Turbine  Sewer  Machine 
Co,,  Milwaukee.  After  the 
trees  had  been  cut  down  an 
unsuccessful  attempt  was 
made  to  kill  the  roots  by  bor¬ 
ing  holes  in  the  stuntps,  pour¬ 
ing  in  acid,  and  plugging  the 
holes. 
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an  improvement  upon  the  common  method  of  housing 
the  men  in  old  box-cars  or  rude  shanties.  The  stand¬ 
ard  design  adopted  by  the  Pennsylvania  R.R.  for  wooden 
buildings  of  this  sort  is  shown  herewith,  and  was  re¬ 
ferred  to  in  Engineering  News-Record,  of  Nov.  1,  p. 
8.32.  Details  are  also  shown  of  a  type  u.sed  by  the  Chi¬ 
cago  &  North  Western  Railway. 

The  Penn.sylvania  buildings  are  of  light  framing,  with 
sheathing  of  tongued-and-grooved  white  pine,  and  roof 
panels  of  plank  covered  with  tar  paper.  They  are  built 
in  lOJ-ft.  lengths,  and  have  a  uniform  width  of  20  ft. 
and  height  of  16  ft.  from  floor  to  ridge.  The  exterior  is 
covered  with  pebble-dash  roofing  paper.  For  semi¬ 
permanent  structures,  as  at  railway  shops,  the  floors  are 
.set  on  concrete  piers  about  18  in.  above  the  ground,  and 
roof  gutters  and  downspouts  are  provided. 

Typical  con.struction  is  shown  by  the  drawing,  and  the 
views  show  exteriors  and  an  interior  at  camps  near 
Philadelphia.  The  buildings  can  be  made  of  any  desired 
length,  and  equipped  for  various  uses.  The  bunkhouse 
has  usually  five  sections.  It  has  steel  double-deck  bunks, 
and  is  fitted  with  lockers  and  stationary  washstands 
supplied  with  running  hot  and  cold  water.  Shower 
baths  are  provided  whenever  possible.  A  73i-ft.  mess- 
room  has  two  sections  (21  ft.)  for  the  kitchen,  and  five 
sections  (52i  ft.)  for  the  dining  room.  This  latter 
has  six  rows  of  benches  and  two  tables.  The  commis¬ 
sary  building  for  the  .storekeeper  or  timekeeper  has  two 
sections. 

Portable  .sectional  buildings  of  simple  construction, 
intended  generally  for  maintenance-of-way  and  extra 
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gangs,  have  been  designed  by  J.  S.  Robin.son,  division 
engineer  of  the  Chicago  &  North  Western  Ry.  These 
are  in  separate  units  8  x  16  ft.,  7i  to  8J  ft.  high,  as 
shown. 

Transverse  sills  spaced  4  ft.  on  centers  carry  a  double 
floor  composed  of  two  layers  of  planks  with  tar  paper 
between  them.  The  sides  have  sills  and  girts,  with  1-in. 
sheathing  inside  and'  outside  and  tar  paper  behind  the 
outer  sheathing.  The  rafters  are  notched  to  fit  over  the 
sides  and  act  as  braces.  The  roof  has  a  single  layer 
of  plank  covered  with  roofing  felt.  The  design  is  sim¬ 
plified  by  the  use  of  a  shed  roof  instead  of  the  gable 
roof  of  the  Pennsylvania  design.  Doors,  windows  and 
shutters  are  provided  as  shown. 

Sides,  ends,  floor  and  roof  form  separate  sections  or 
panels.  These  are  packed  flat  for  shipment,  and  ma¬ 
terial  for  four  buildings  can  be  transported  easily  on  a 
flat  or  gondola  car.  When  erected,  the  sections  are  put 
together  with  hooks  and  eye-screws.  The  separate  pan¬ 
els  are  readily  treated  with  disinfectants,  applied  by 
brush  or  spray,  and  this  work  is  easier  and  more  effec¬ 
tive  than  disinf^ting  a  car.  Cost  of  construction  is 
about  7J  cents  per  cu.ft  Unloading  and  erecting  costs 
about  $5  per  unit,  dismantling  and  loading  the  same. 

Each  unit  used  as  a  bunkhouse  will  accommodate 
eight  men,  and  the  arrangement  facilitates  the  provision 
of  separate  quarters  for  men  of  different  colors  or  na¬ 
tionalities.  The  buildings  may  be  equipped  as  kitchens, 
mess  rooms,  storehouses  and  offices.  They  can  be  erected 
at  any  suitable  site,  without  the  necessity  of  building 
spur  tracks,  and  their  transportation  requires  no  special 
train  service. 


Canadian  Provinces  Connected  by  New  Road 
The  provinces  of  Alberta  and  British  Columbia  have 
recently  been  connected  by  a  road  following  the  route 
to  the  south  of  Crows  Nest  Lake,  which  has  resulted  in 
abandoning  the  old  road  over  the  summit  at  Crows  Nest 
Pass.  The  new  road  passes  by  easy  grades  over  the 
summit  of  the  Canadian  Rockies,  on  the  boundary  line 
between  Alberta  and  British  Columbia.  In  addition  to 
this,  there  are  now  a  number  of  projects  throughout  the 
Kootenay  District  in  British  Columbia  which  are  under 
construction. 
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real  help  to  them  in  their  work,  either  as  a  text  or  as 
a  truide  and  inspiration.  In  his  own  engineering  prac¬ 
tice  the  reviewer  is  using  the  book  as  a  reference  work. 
He  finds  that,  on  account  of  the  clearness  and  simplicity 
of  the  explanations  given  it  has  met  with  favor  at  the 
hands  of  designing  engineers  who  have  used  it. 


Structural  Design  Simply  Stated 

Reviewed  by  Walter  S.  Edge 

ConHultiiifr  EiiKineer,  42  Broadway.  New  York  City 

PHACTICAL  .STIU’CTrUAL  nK.SI(;X  A  Textbook  and  Refer¬ 
ence  W’ork  for  KiiKineera.  Arehitecta,  Buildern,  Draftamen 
and  Technical  Schoola ;  KHi>eclally  Adapted  to  the  Needs  of 
Self-Tutored  Men — By  Kmeet  McCullou|rt>.  C.  K,.  M.  Am.  Soc. 
C.  K  .New  York :  V.  P.  C.  Book  Co.,  Inc.  Cloth ,  6x9  in.  ; 
pp.  303  ;  illuKtrated.  $2.50. 

The  author  has  produced  a  clearly  written,  concise 
treati.se  dealing  with  the  practical  side  of  structural  de¬ 
sign,  suited  to  the  working  student  whose  knowledge  of 
mathematics  does  not  extend  beyond  arithmetic.  This 
summarizes  the  work  but  does  not  do  it  justice. 

If  in  our  college  days  one  of  us  had  dared  to  tell  our 
professor  of  mechanics  or  structures  that  a  really  com¬ 
prehensive  text  could  have  been  written  without  the  use 
of  calculus  or  algebra,  he  would  certainly  have  been 
clas.sed  with  the  heretics.  The  writer  has  always  felt, 
however,  that  such  a  thing  could  be  done  and  now  his 
belief  is  realized  in  Mr.  McCullough’s  admirable  work. 

As  is  true  of  several  other  successful  technical  works, 
this  book  is  an  outgrowth  of  a  teaching  course  given  by 
its  author.  A  large  part  of  the  subject  matter  was 
given  in  a  aeries  of  articles  which  appeared  in  the 
“Building  Age”  in  1914. 

In  the  preparation  of  any  course  of  instruction  the 
teacher  must  draw  heavily  on  other  published  texts,  so 
naturally  much  of  the  material  here  presented  will  be 
familiar  to  experienced  readers.  Two  circumstances 
differentiate  this  from  the  general  run  of  books  and 
tend  to  explain  its  special  merit.  The  first  is  that  the 
students  in  the  night  school  for  whom  the  original  ma¬ 
terial  was  prepared  were  drawn  largely  from  the  ranks 
of  draftsmen  in  the  offices  of  engineers,  contractors  and 
“material  men”  who  were  eager  for  the  knowledge  which 
would  enable  them  to  better  their  condition  but  who 
would  be  discouraged  by  the  effort  required  to  obtain 
this  knowledge  through  the  language  of  higher  mathe¬ 
matics.  The  second  is  that  the  author  took  up  teach¬ 
ing  as  a  relaxation  from  the  busy  life  of  a  practicing 
engineer  and  for  that  reason  approached  the  problem 
far  better  equipped  in  a  practical  way  than  the  great 
majority  of  the  authors  of  our  textbooks. 

Although  containing  only  293  pages,  it  is  difficult  to 
find  a  phase  of  structural  engineering  such  as  is  likely 
to  be  encountered  in  the  city  practice  of  a  designing 
engineer  which  is  not  covered  in  a  satisfactory  manner. 

Particularly  interesting  and  instructive  are  the  pas¬ 
sages  which  deal  with  the  relation  of  the  engineer  and 
the  building  departments  of  our  larger  cities.  This  is 
a  subject  which  most  texts  ignore  entirely  or  give  but 
passing  attention.  As  a  result  many  men  come  from 
college  with  but  a  hazy  idea  of  what  a  building  code 
means.  They  are  apt  soon  to  discover,  however,  that  it 
is  a  very  real  though,  in  some  cases,  arbitrary  law  which 
must  be  obeyed. 

The  review’er  believes  that  technical  and  trade  school 
teachers,  both  night  and  day,  will  find  this  book  a  very 


Timber- Frame  Construction 

TIMBER  FRAMING — By  Henry  D.  Dewell,  Assoc.  M.  Am.  Soo 
C.  E. :  Structural  Engineer  for  A  la-ska- Yukon-Pacific  Exik) 
sltlon :  Chief  .Structural  Engineer  for  Pananm-Pacific  Inter¬ 
national  Exposition.  San  Francisco.  Calif. :  Dewey  Publish¬ 
ing  Co.  Cloth  ;  6x9  in.  ;  pp.  275  ;  illustrated.  $2. 

War-time  needs  have  brought  timber-frame  construc¬ 
tion  to  a  position  of  importance  comparable  to  that  of 
three  or  four  decades  ago.  At  the  same  time  they  bring 
into  view  the  lack  of  good  engineering  knowledge  con¬ 
cerning  design  in  timber.  Construction  that  violates 
one  or  another  or  several  principles  of  sound  designing 
is  common.  Now  the  necessity  is  again  opening  our 
eyes  to  the  merits  of  timber-frame  construction  we  are 
coming  to  appreciate  the  importance  of  studying  de¬ 
tails  in  wood  with  greater  care.  Mr.  Dewell’s  book 
furnishes  an  indispensable  help  in  this  direction. 

We  are  likely  to  overlook  the  immense  contribution 
made  to  timber  construction  through  the  several  large 
expositions  of  the  last  fifteen  years.  The  Panama- 
Pacific  may  probably  be  credited  with  much  of  this  con¬ 
tribution,  and,  in  turn,  Mr.  Dewell,  as  its  chief  struc¬ 
tural  engineer,  is  entitled  to  a  large  share  of  the  credit. 
Substantially  all  the  experience  that  that  great  enter¬ 
prise  yielded,  together  with  some  important  auxiliar>' 
testing,  is  brought  together  and  applied  to  practical  use 
in  the  present  book. 

To  begin  with,  the  author  shows  a  healthy  spirit  of 
caution  and  conservatism  in  his  discussion  of  unit 
stresses.  Not  that  he  goes  to  the  extreme  of  the  old- 
time  flat  1000-lb.  unit  stress,  but  his  emphasis  on  the 
influence  of  ordinary  defects  and  variations  of  quality 
leads  him  to  give  warning  against  indiscriminate  use 
of  the  maximum  unit  stresses  that  have  been  recom¬ 
mended  for  high-grade  bridge  timber.  Even  more 
commendable  caution  is  shown  in  a  recommendation  to 
modify  allowable  units  according  to  the  nature  of  the 
detail  of  the  joint. 

The  treatment  of  the  elements  of  joints,  and  then  of 
various  types  of  joint  themselves,  is  of  a  kind  adapted 
to  build  up  the  user’s  knowledge  of  timber  construction 
on  a  new  and  fruitful  basis.  Here  are  brought  together 
the  essential  contributions  made  by  the  large  exposi¬ 
tions. 

The  rest  of  the  book — ^the  last  third — is  also  of  value, 
but,  dealing  more  broadly  with  elements  of  timber 
frames,  it  is  less  exhaustive  than  the  portion  that  pre¬ 
cedes.  Here  we  find  warning  against  longitudinal 
shear  in  dry  timbers,  for  example,  but  no  quantitative 
estimate  of  the  amount  of  weakening  that  should  be 
allowed  for  by  the  prudent  engineer.  Again,  we  find 
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reference  to  bracing  trusses,  but  no  such  full  treatment 
of  the  bracing  of  timberwork  as  the  complexity  and 
trickiness  of  the  subject  might  demand.  The  relation 
of  timber  design  to  decay  and  to  fire  danger,  and  a  num¬ 
ber  of  other  matters  of  general  bearing,  fail  of  mention 
or  at  least  of  full  treatment,  which  in  a  measure  de¬ 
prives  this  last  part  of  the  book  of  the  treatise  character. 

In  general,  it  must  be  said  that  the  book  is  absolutely 
indispensable  to  everyone  intending  to  design  in  tim¬ 
ber.  It  leaves  the  reader  with  a  feeling,  moreover,  that 
further  books  will  be  written  in  future  on  the  subject 
of  timber  design — and  this  last  is  evidence  of  the  high 
quality  of  the  book. 


From  Coal  Pile  to  Flywheel 

STEAM  POWER  PLANT  E.N'OI.NEERINC — By  Geonfe  F.  Geb- 
hardt,  M.E.,  A.M.  Professor  of  Mechanical  EnRineerinK.  Ar-. 
mour  Institute  of  Technoiogy,  Chicago,  III.  Fifth  Edition. 
New  York:  John  Wiley  &  Sons,  Inc.  London:  Chapman  & 
Hall,  Ltd.  Cloth;  6x9  in.;  pp.  1057;  illustrated.  $4. 

Lengthy  and  appreciative  reviews  of  the  first  and  the 
extensively  rewritten  fourth  editions  of  this  book  ap¬ 
peared  in  these  columns  Nov.  12,  1908,  p.  534,  and  Nov. 
13,  1913,  p.  1000.  In  one  of  these  notices  the  book  was 
characterized,  in  effect,  as  an  encyclopedic  treatment  of 
its  subject  from  the  coal  pile  to  the  flywheel. 

Through  the  medium  of  his  preface  the  author  states 
that  the  same  general  treatment  has  been  followed  in 
this  as  in  the  earlier  edition.  Besides  laying  particular 
.stress  upon  fuels  and  combustion,  supplementary  chap¬ 
ters  have  been  supplied  on  elementary  thermodynamics, 
properties  of  steam  and  properties  of  dry  and  saturated 
air.  With  these  and  other  changes  and  additions,  the 
scope  of  the  work  has  been  greatly  enlarged  and,  except 
for  “a  few  minor  sections,  the  entire  text  has  been 
rewritten.”  Further  studies  of  the  subject  are  “facili¬ 
tated  by  numerous  references  to  current  engineering 
literature” — a  most  commendable  feature. 

Author  and  publisher  alike  are  to  be  congratulated 
upon  their  continued  and  successful  prosecution  of  the 
large  task  of  keeping  so  comprehensive  a  book  as  this 
one  up  to  date. 


Hydraulic-Mining  Debris 

HYDRAULIC-MINING  DEBRIS  IN  THE  SIERRA  NEVADA— 
By  Grove  Karl  Gilbert,  Wa.shlngton,  D.  C. :  The  Superintend¬ 
ent  of  Documents.  Paper;  9x12  in.;  pp.  154;  illustrated 
50  cents. 

Based  principally  upon  field  work  done  from  1905  to 
1908,  but  supplemented  with  later  observations  down  to 
1914,  this  monograph  deals  chiefly  with  the  geologic  and 
physiographic  aspects  of  the  hydraulic  mining  debris 
problem  in  the  Sacramento,  and  San  Joaquin  valleys. 
When  the  matter  was  referred  to  the  U.  S.  Geological 
Survey  in  1904  it  was  proposed  that  a  threefold  study 
should*  be  made  to  include  field  work,  laboratory  investi¬ 
gations,  and  the  engineering  study  of  the  debris  prob¬ 
lem.  A  report  on  “The  Transportation  of  D6bris  by 
Running  Water,  Based  on  Experiments  Made  with  the 
A.ssistance  of  E.  P.  Murphy,”  was  published  by  the 
author  of  the  present  monograph  as  Professional  Paper 
86  (1914)  of  the  U.  S.  Geological  Survey.  The  con¬ 
templated  engineering  studies  were  never  made  owing 
to  the  fact  that  the  Reclamation  Service  was  separated 
from  the  Geological  Survey  and  made  a  bureau  of  the 
Department  of  the  Interior  in  1906. 

Mr.  Gilbert’s  monograph  opens  with  a  review 


of  hydraulic  mining  in  the  Sierra  Nevadas.  It 
then  deals  with  the  encroachment  of  debris  on  valley 
lands,  land  subsidence,  changes  in  conditions  of  the 
rivers  from  artificial  causes,  changes  in  the  conditions 
of  the  bays  receiving  the  river  discharges,  the  quantity 
and  distribution  of  detritus,  specific  detritus  studies  in 
the  lower  Yuba  River,  including  an  account  of  the  bar¬ 
riers  built  there  and  the  results  they  gave,  flood  con¬ 
trol,  the  relations  of  the  debris  movement  to  the  Golden 
Gate  bar  at  the  entrance  to  San  Francisco  harbor,  and 
finally  the  outlook  for  hydraulic  mining. 

Originally  a  conflict  between  the  interests  of  the  hy¬ 
draulic  miners  above  and  the  agriculturists  and  towm 
dwellers  on  the  lower  levels,  the  questions  at  issue  are 
now  more  particularly  between  those  who  wish  to  use 
water  for  hydraulic  mining  and  for  hydroelectric  power 
on  the  one  hand,  and  on  the  other  the  agricultural  and 
commercial  interests  centering  in  the  marshlands  now 
being  reclaimed  around  San  Francisco  Bay  and  in  San 
Francisco  Bay  and  harbor  as  a  shipping  center.  Sum¬ 
marizing,  Mr.  Gilbert  says: 

“The  stress  which  caused  the  restriction  of  hydraulic 
mining  no  longer  exists.  Under  conditions  to  be  cre¬ 
ated  by  works  for  the  control  of  floods  the  capacity  of 
valley  rivers  for  transportation  of  debris  will  be  in¬ 
creased,  so  that  mining  might  be  partly  resumed  with¬ 
out  prejudice  to  any  valley  interest  except  navigation. 
The  important  interest  which  now  dictates  that  debris 
should  be  controlled  is  that  of  the  commerce  which  tra¬ 
verses  the  Golden  Gate.  The  possibilities  for  resump¬ 
tion  of  mining  on  a  large  scale,  with  storage  of  debris, 
lie  in  cooperation  with  irrigation  and  electric  power  de¬ 
velopment  for  the  control  of  Sierra  streams.” 


FolwelFs  Water-Supply  Rewritten 

Reviewed  by  George  W.  Fuller 

OonsuItinR  EnRineer,  170  Broadway.  New  York  City 

WATER-.SUPPLY  ENOINEERI.VG :  The  DeelRnltiR  and  Con- 
.structinR  of  Water-Supply  System« — By  A.  Pre.scott  Folwell. 
Member  of  the  American  Water-W’orks  Asaoclatlon.  New 
York:  John  Wiley  &  Sons,  Inc.  London:  Chapman  &  Hall. 
Limited.  Cloth;  6x9  in.;  pp.  484  ;  illu.strated.  $8.50. 

It  is  18  years  since  the  first  edition  of  this  book  ap¬ 
peared.  The  present  edition  has  been  practically  re¬ 
written  so  as  to  make  it  essentially  a  new  book.  The 
chapters  on  water  purification  and  the  quality  of  water 
have  been  entirely  rewritten  and  much  elaborated,  occu¬ 
pying  now  nearly  80  pages.  The  chapter  on  pumping 
machinery,  66  pages,  has  also  been  rewritten.  The  size 
of  the  book  has  been  kept  within  moderate  limits  by 
the  complete  omission  of  the  chapter  in  earlier  editions 
dealing  with  maintenance  and  by  condensing  the  earlier 
chapters  on  construction  to  about  20  pages. 

The  book  is  written  in  excellent  style  with  a  clearness 
and  directness  that  assures  its  success  in  the  hands  of 
students  and  of  those  practitioners  desiring  the  essential 
evidence  on  the  more  important  phases  of  water-supply 
engineering.  Although  not  intended  for  him  the  spe¬ 
cialist  will  find  the  book  of  considerable  interest  for 
general  reference. 

The  fundamental  principles  of  water  purification  by 
means  of  sedimentation,  filtration,  coagulation,  chlorina¬ 
tion,  and  treatment  with  other  chemicals,  are  set  out 
with  unusual  clearness.  Up-to-date  means  of  applying 
chemicals  are  described  at  length,  although  very  little 
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attempt  is  made  to  describe  other  than  their  more  gen¬ 
eral  features 

The  broad  viewpoint  of  what  constitutes  good  water- 
.supply  engineering  is  recited  in  an  admirable  manner 
and  the  reader  is  not  left  in  doubt  as  to  what  consti¬ 
tutes  a  good  supply,  reasonable  in  quantity  and  quality. 
The  methods  of  investigating  the  quantity  and  quality 
of  a  proposed  supply  from  ground-water  and  surface 
.sources,  are  made  plain  both  as  regards  the  yield  and 
quality  of  water  to  be  expected  therefrom. 

A  good  chapter  of  24  pages  is  given  on  rainfall.  The 
effect  of  evaporation  on  storage  is  explained,  both  in  its 
relation  to  surface  supplies  and  ground-water  sources. 

The  superintendent  will  find  interesting  data  as  to  the 
waste  of  water,  requirements  of  the  underwriters  as  to 
water-supply  for  fire  protection,  variations  in  the  con¬ 
sumption  at  different  hours  of  the  day  for  different  sea¬ 
sons  of  the  year,  and  the  factors  to  be  considered  in 
forecasting  future  consumption. 

Taken  as  a  whole,  the  book  makes  a  very  favorable 
impression,  and  should  prove  to  be  of  distinct  value  to 
all  students  and  practitioners  interested  in  water-supply 
engineering. 

A  Brief  for  Private  Ownership 

A  MU.N’ICII'AI.,  KXrKIlIMKXT.  OU  THK  HAIA.,  OF  UKCOllD.S 
roWKit  I’LA.N'T — By  Kefrlnald  Pelham  Bolton.  New  York: 
The  Bureau  of  Public  Service  tkxniomlcs.  Inc.,  55  I.lberty  St. 
Cloth;  5x8  III.;  pp.  221;  Illustrated.  $1;  $1.10  jio.'^tpald. 

Regarded  as  a  brief  for  private  rather  than  munici¬ 
pal  ownership,  and  for  central  rather  than  isolated  sta¬ 
tion  electric  light  and  power  and  steam  heating  plants, 
this  is  a  commendable  piece  of  work.  The  author  has 
presented  in  small  compass  and  readable  form  a  digest 
of  a  large  volume  of  material  on  the  cost  of  installing 
and  operating  the  lighting,  heating  and  elevator-service 
plant  for  the  New  York  City  Hall  of  Records  and  some 
near-by  buildings.  The  original  documents  in  the  case 
were  the  result  of  an  agreement  between  the  Borough 
of  Manhattan,  the  Department  of  Water-Supply,  Gas 
and  Electricity  of  New  York  City,  the  New  York  Edison 
Co.,  and  the  Bureau  of  Municipal  Research  to  make  a 
study  and  test  of  the  plant  named.  The  operating  test 
was  made  in  1913.  Mr.  Bolton  was  one  of  the  “engineers 
charged  with  the  duty  of  conducting”  the  test.  He  pre¬ 
sents  a  concise  summary  of  the  nature  and  result  of 
the  test  and  makes  skillful  use  of  the  data  to  show  up 
this  “municipal  experiment”  in  a  bad  light.  To  what 
extent  he  could  be  answered  by  a  brief  for  the  municipal 
ownership  side,  we  do  not  pretend  to  say.  Certainly,  the 
evidence  as  he  pre.sents  it  is  not  favorable  to  municipally- 
owned  isolated  stations. 

Sanitary  Classics  Made  Available 

ST.\TK  SANITATION:  A  Re\iew  of  the  Work  of  the  Maatiachu- 
setts  State  Board  of  Health — By  Georgre  Chandler  Whipple. 
Professor  of  Sanltaiy  Kngineerlnir  In  Har>’ard  I’nlverslt.v  and 
the  Massachusetts  Institute  of  Technolojcy.  Meml>er  of  the 
Massachusetts  Public  Health  t'ouncll.  Vol.  II.  Cambridire. 
Mass. :  Harvard  Unlwrslty  Press.  I>ondon :  Humphrey  Mil¬ 
ford.  Oxford  University  I’ress.  Cloth;  6x9  in.;  pp.  441; 
Illustrated.  $2.50 

In  the  second  of  his  three  volumes  epitomizing  the 
work  of  the  Massachusetts  State  Board  of  Health,  Pro¬ 
fessor  Whipple  devotes  most  of  his  space  to  34  reprints 
and  abstracts  of  papers  and  special  reports  scattered 
through  the  many  volumes  published  by  the  board  from 


1869  to  1914.  In  addition.  Professor  Whipple  pre.sent.>; 
man/  very  brief  abstracts  of  scientific  articles  and  re¬ 
ports  published  during  the  period  named. 

The  first  of  the  reprints  is  an  address  on  “State 
Medicine”  delivered  by  Dr.  Henry  I.  Bowditch  at  the 
first  meeting  of  the  board.  Sept.  15,  1869.  Following 
this  a  circular  letter  addressed  by  the  board  to  “The 
Mayor  and  Board  of  Health  of  Every  City,  the  Select¬ 
men  of  Every  Town,  Every  Member  of  the  Legislature 
of  1869,  and  Every  Clergyman  and  Physician  in  Massa¬ 
chusetts.”  It  contains  the  following  sound  doctrine; 
“We  believe  that  all  citizens  have  an  inherent  right  to 
the  enjoyment  of  pure  and  uncontaminated  air,  and 
water,  and  soil;  that  this  right  should  be  regarded  as 
belonging  to  the  whole  community;  and  that  no  one 
should  be  allowed  to  trespass  upon  it  by  his  carelessness, 
.or  his  avarice,  or  even  by  his  ignorance.” 

Extracted  from  the  1878  report  of  the  board  is  a 
paper  entitled  “The  Filtration  of  Potable  Water,”  writ¬ 
ten  by  Prof.  Wm.  Ripley  Nichols.  This  is  one  of  many 
classics  on  water  and  sewage  treatment  which  are  re¬ 
printed  in  full  or  abstract  in  this  volume.  Some  of  the 
other  papers  and  authors  are:  “Suggestions  As  to  the 
Selection  of  Sources  of  W'ater-Supply,”  by  F.  P. 
Stearns;  “Typhoid  Fever  in  Its  Relation  to  Watei- 
Supplies,”  H.  F.  Mills;  “The  Chemical  Precipitation  of 
Sewage,”  Allen  Hazen;  “Microscopical  Analysis,”  Wm. 
T.  Sedgwick;  “Investigations  Upon  Nitrification  and 
the  Nitrifying  Organism,”  E.  O.  Jordan  and  Mrs.  E.  H. 
Richards;  “The  Interpretation  of  Water  Analyses,” 
T.  M.  Drown;  “Some  Physical  Properties  of  Sand  and 
Gravel,  with  Special  Reference  to  Their  Use  in  Filtra¬ 
tion,”  Allen  Hazen;  “Examination  of  Sewer  Outlets  in 
Boston  Harbor,”  X.  H.  Goodnough ;  “Review  of  Twenty- 
One  Years'  Experiment  Upon  the  Purification  of  Sewage 
at  the  Lawrence  Experiment  Station,”  H.  W.  Clark  and 
Stephen  De  M.  Gage. 

Equally  important  writings  and  authors  as  well  known 
in  other  lines  of  health  board  work  could  be  given  if 
space  permitted.  Enough  have  been  cited,  we  trust,  to 
bring  again  to  the  minds  of  our  readers  the  many  con¬ 
tributions  made  by  the  Massachusetts  State  Board  of 
Health  to  public  sanitation  and  the  value  of  the  work 
done  by  Professor  Whipple  in  making  readily  available 
to  all  these  classics  in  sanitary  engineering  and  public 
health. 

Intimate  Studies  of  a  Water-Supply 

HIVKU.«?  AS  SOUKCKS  OF  WATKR  SI.'PPLY:  By  Alex.  (?rulk 
shank  Houston.  M.B..  I>.!^..  F.R.S.Kd.  Director  of  Water 
Examinations,  Metroimlitan  Water  Board.  First  three  chap¬ 
ters  reprinted  from  “The  Journal  of  State  Medicine."  Novem¬ 
ber  and  December,  1916,  and  January.  1917.  Ixindon :  John 
Bale,  Sons  &  Danlelsson,  Ltd.  Cloth ;  7x10  in.  ;  pp.  96 
illustrated. 

For  many  years  Dr.  Houston  has  been  closely  studying 
the  character  of  the  water-supply  of  London,  England, 
as  has  been  evidenced  by  his  water-research  laboratory 
reports  and  by  his  “Studies  in  Water-Supply.”  (The 
latter  was  reviewed  by  Geo.  W.  Fuller  in  this  section. 
Apr.  16,  1914,  p.  877.)  The  major  part  of  his  studies 
have  related  to  the  River  Thames,  which  is  the  main 
water  source  of  London.  The  present  volume,  whicii 
deals  almost  wholly  with  Thames  water,  originated  in 
the  Harben  Lectures  for  1916  before  the  Royal  Insititute 
of  Public  Health,  which  appeared  in  “The  Journal  ol 
State  Medicine”  November  and  December,  1916,  and 
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January,  1917.  To  the  three  lectures  has  been  added 
a  chapter  on  “Sterilization,” 

The  author  first  exhibits  the  physical,  chemical  and 
bacterial  quantities  of  Thames  River  water  as  affected 
by  rainfall  and  by  seasonal  flow.  He  then  presents  a 
most  interesting  chapter  summarizing  the  results  of 
searches  for  stoeptococci,  typhoid  and  Gartner  bacilli 
and  the  vitality  of  the  cholera  vibrio  and  the  typhoid 
bacillus  in  Thames  water.  Most  readers  will  be  sur¬ 
prised  to  learn  that  Thames  water  evidently  contains 
only  one  part  of  fresh  excremental  matter  in  22,000,000 
parts  and  that  one  might  drink  15  liters  or  nearly  3.85 
U.  S.  gal.  of  average  Thames  water  without  swallowing 
a  single  typhoid  germ.  The  second  chapter  contains  also 
an  account  of  laboratory  experiments  to  determine  the 
“filtration  resistance”  of  Thames  water  before  and  after 
storage.  The  apparatus  is  described,  as  also  a  special 
centrifuge  for  securing  samples  of  the  solids  from  the 
water  and  the  method  employed  to  obtain  photomicro¬ 
graphs  of  the  water  content.  A  number  of  these  views 
are  reproduced.  Finally,  this  chapter  deals  with  changes 
in  the  quantity  of  Thames  water  due  to  storage — a  sub¬ 
ject  in  which  Dr.  Houston  has  long  specialized.  These 
general  subjects  are  further  considered  in  the  third 
chapter,  together  with  the  treatment  of  algal  infected 
water,  the  effect  of  filtration,  and  water  and  disease. 
The  final  chapter  treats  disinfection  with  excess  lime, 
hypochlorite  and  liquid  chlorine.  Renewed  attention 
may  be  called  to  that  fact  that  hypochlorite  disinfection 
was  practiced  under  Dr,  Houston  on  the  water-supply 
of  Lincoln,  England,  a  city  of  about  50,000  population, 
from  1905  to  1911,  thus  anticipating  the  American 
practice  by  three  years. 

By  way  of  minor  criticism,  it  may  be  noted  that  the 
many  useful  diagrams  in  the  book  would  have  been 
improved  by  the  use  of  abscissas  and  ordinates ;  that  the 
typhoid  statistics  for  American  cities  appear  to  be  very 
much  out  of  date  (no  dates  given),  and  therefore  un¬ 
fair,  and  that  the  author’s  data  on  liquid  chlorine  also 
seem  behind  the  times  and  meager.  It  should  be  remem¬ 
bered,  however,  that  the  original  lectures  were  deliv¬ 
ered  more  than  a  year  ago  and  that  it  takes'  time  for 
American  data  to  become  available  in  Englnad. 

The  book  deserves  the  careful  attention  of  all  Amer¬ 
ican  engineers,  chemists  and  bacteriologists  having  to 
do  with  surface  water-supplies.  Even  the  data  which 
have  little  or  no  direct  application  in  this  country  have 
large  possibilities  of  suggestion  and  inspiration  for  all 
who  approach  their  work  in  a  scientific  spirit. 


Organic  Structural  Materials 

WOOD  A.ND  OTHER  ORGANIC  STRUCTURAL  MATERIALS; 
By  r'harl<«  Henry  Snow.  C.  E..  Sc.  D..  Dean  of  the  School  of 
Applied  Science,  New  York  University,  M.  Am.  Soc.  C.  E3. 
New  York;  McOraw-Hili  Book  Co.,  Inc.  I»ndon;  Hill  Pub- 
liHhins  Co.,  Ltd.  Cioth  ;  S  x  9  in.  ;  pp.  478  ;  illustrated.  $5. 

Wood  as  a  structural  material  has  had  pretty  thor¬ 
ough  treatment  in  books  written  for  the  use  of  engi¬ 
neers;  other  organic  materials  commonly  used  in  struc¬ 
tures  have  not.  The  value  of  Professor  Snow’s  book 
must  then  lie  in  the  completeness  or  novelty  in  the 
*  treatment  of  the  chapters  on  timber,  and  the  engineer¬ 
ing  angle  from  which  the  discussions  on  oils,  paints, 
varnishes,  adhesives  and  rubber  are  viewed.  In  both 
of  ^hese  respects  the  book  may  be  said  to  be  successful. 


There  is  little  new  in  the  information  on  w’ood,  but 
the  arrangement  of  that  information  is  admirable.  Pre¬ 
liminary  chapters  on  botanical  classifications,  physiology 
of  trees,  practical  forestry,  etc.,  are  followed  by  specific 
pages  describing  the  principal  .species  of  wood.  These 
descriptions  are  in  identical  form,  and  include  the 
nomenclature,  localities,  features  of  trees,  color,  grain 
or  appearance  of  wood,  structural  qualities,  representa¬ 
tive  uses,  and  physical  properties  of  the  woods.  These 
tabulations  are  complete  and  informing.  The  informa¬ 
tion  contained  in  them  is  most  valuable  to  the  engineer. 

Succeeding  chapters  on  wood  take  up  specific  physical 
properties  and  conditions  affecting  use  and  wear  and 
are  followed  by  a  not  altogether  necessary  chapter  on 
fire  protection.  This  ends  the  specific  chapters  on  wood, 
though  there  is  next  a  fairly  complete  exposition  of 
wood-treating  methods.  The  last  part  of  the  bocdt,  on 
the  other  organic  structural  materials,  is  novel  and  the 
engineering  requirements  of  paints,  oils,  varnishes,  glues 
and  rubbers  are  adequately  treated.  As  a  whole  the 
book  is  a  definite  and  explicit  reference  and  text. 


Horizontal  Tank  Gaging  Tables 

IIORIZO.NTAL  CYLINDRICAL  TANK  GAUGING:  Ratio  or 
Percentage  Method  for  Finding  the  Capacities  of  Cylinders 
at  Any  Level  When  in  a  Horizontal  Position  and  for  Finding 
the  Areas  of  Circular  Segments.  Formulated  e.specially  for 
Horizontal  Cylindrical  Tanks  with  either  flat  or  bulged  heads 
such  as  are  used  for  the  transportation  and  storage  of  liquids. 
The  Method  Is  Applicable  to  Cylinders  of  any  Diameter. — 
By  J.  B.  Morrow.  Oakland.  Calif.;  S.  O.  Spencer  [Lock  Box 
B07].  Leather;  4  x  7  in. ;  pp.  68;  illustrated.  $10;  foreign, 
$10.50. 

Engineers  in  charge  of  road  maintenance,  repair  and 
construction,  and  operators  of  asphalt  plants  and  other 
industries  purchasing  liquids  in  tank-car  lots,  or  per¬ 
sons  who  must  compute  the  capacities  of  horizontal 
tanks,  will  find  this  book  of  more  than  incidental  value 
in  their  day-to-day  work.  In  a  convenient  form  it  pre¬ 
sents  rules,  tables,  and  explanations  by  use  of  which  any¬ 
one  can  compute  and  tabulate  the  contents  of  such  tanks 
with  a  minimum  of  effort.  As  far  as  can  be  learned, 
this  is  the  first  comprehensive  treatise  on  this  problem. 

The  method  of  handling  the  problem  is  unique,  and 
'the  accuracy  obtained  is  well  within  the  demands  of  such 
work.  Only  one  basic  table  is  needed  for  the  computa¬ 
tions,  and  from  it  can  be  determined  the  contents  of  a 
cylindrical  tank  of  any  diameter.  Directions  are  also 
given  by  which  the  effect  of  bulged  heads  on  capacity 
can  be  allowed  for. 

The  method  itself  is  based  on  the  fact  that  the  ratio 
between  the  area  of  a  circular  segment  and  the  area  of 
half  a  circle,  of  which  the  segment  is  a  part,  depends 
not  upon  the  size  of  the  circle  but  simply  upon  the  ratio 
between  the  depth  of  the  segment  and  the  radius  of  the 
circle.  While  not  of  wide  general  interest,  the  problem 
of  calculating  the  contents  of  horizontal  cylinders  is 
ordinarly  so  difficult  of  solution  by  usual  methods  that 
the  book  will  no  doubt  find  a  place  on  the  desks  of  many 
engineers. 


Thirtieth  Anniversary  Number 

The  “Michigan  Technic”  (University  of  Michigan, 
Ann  Arbor)  featured  its  thirtieth  anniversary  in  its 
December  issue.  Among  other  articles  it  contained 
one  by  J.  H.  Darling,  a  retired  engineer  of  Duluth, 
Minn.,  on  his  private  astronomical  observatory,  built 
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after  his  own  designs,  with  the  cooperation  of  an 
architect  who  is  also  an  amateur  astronomer.  An¬ 
other  feature  of  “The  Technic"  was  a  spirited  poem 
on  “The  Engineer,"  by  Theodore  A.  Leisen — presum¬ 
ably  Major  Leisen,  now  in  charge  of  utilities  at  Camp 
Custer. 

Labor  Unions  Differ  as  to  Functions 

TRAPE  tT.VIOXI.S.M  IX  THE  T'XITEP  STATE.S— By  Roltert 
^YankHn  lloxle.  Ph.P ,  < (tie  Tim*-  Associate  Professor  of 
Political  I'^conomy.  I’niversity  of  Chicaicn,  Author  of  “^ien- 
tiflc  .MuiiaKcment  and  I^bor,  with  an  Introduction  by  E.  H 
iHiwney.  Ph  P..  .Special  I>eputy  of  the  Insurance  Commission 
of  Pennsylvania  in  Chance  of  Workmen’s  Comitensation  Insur¬ 
ance.  late  Chief  Statistician  of  the  Industrial  Commission  of 
Wisconsin.  Xew  York  and  lytndon :  P.  .\ppleton  &  Co. 
Cloth;  5x8  In.;  pp.  42fi  *2.50 

As  the  first  student  of  trade  unionism  who  perceived 
that,  besides  varying  in  type  as  to  organization  or  struc¬ 
ture,  labor  groups  have  functional  differences  through 
which  a  clearer  understanding  of  the  phenomenon  might 
be  .secured,  the  late  Prof.  Hoxie  occupies  a  unique  posi¬ 
tion  in  his  particular  “guild.”  While  the  distinction  he 
established  may  at  first  .seem  unessential,  a  close  study 
of  the  application  of  the  theory,  as  made  in  his  post¬ 
humous  volume,  inevitably  clears  thinking  and  results 
in  a  saner  attitude  toward  the  problem. 

The  volume  has  been  arranged  from  a  series  of  lec¬ 
tures  prepared  for  the  classes  in  trade  unionism  at  the 
University  of  Chicago.  The  students  themselves  made 
many  researches  under  Prof.  Hoxie’s  direction — for  his 
method  was  thoroughly  scientific  and  of  the  laboratory. 
As  the  basis  of  his  own  thinking  and  writing,  he  made 
him.self  familiar  with  conditions  and  tendencies  not  only 
through  ob.serv’ing  the  manifestations  of  union  activity, 
but  by  clo.se  study  of  the  p.sychologic  types  of  union  or¬ 
ganizers  and  of  the  actual  conditions  which  lay  behind 
their  convictions.  This  intensity  of  research  was  un- 
(juestionably  responsible  for  the  discovery  that  union¬ 
ism  has  its  conser\’atives,  its  radicals,  its  nihilists,  its 
altruists,  and  its  materialists — that  there  is  no  entity 
such  as  “unionism”  which  can  be  covered  by  a  phrase 
and  dealt  with  as  a  single  phenomenon — that  the  spec¬ 
tacle  of  working  men  uniting  must  be  considered  as 
many  and  diverse  activities,  the  results  of  many  and 
diverse  causes. 

And  the  causes?  What  of  them?  In  general  they 
cannot  be  traced  back  to  the  old  guilds  and  crafts  of 
the  eighteenth  century’,  but  to  conditions  which  were 
brought  about  by  the  introduction  of  machinery  into  a 
society  organized  in  accordance  with  a  highly  individual¬ 
istic  philosophy. 

Kutter’s  Formula  Velocity  Tables 

TABLES  OF  VELOCITY  OK  W'ATKU  IX  OBEX  CHAXXEL.S 
PEKIVEP  FROM  Kl'TTKR’S  FORMFLA— By  Arthur  Alvord 
Stiles,  StHte  Reclamation  Enttineer.  Bulletin  6,  August.  1917. 
Au.stin.  Tex.:  State  Reclamation  Department.  Baper ;  6x9 
in. ;  pp.  iso.  Free  on  application. 

Velocities  in  feet  per  second  to  the  nearest  first  and 
second  place  decimals  are  given  for  30  different  hy¬ 
draulic  slopes,  for  hydraulic  radii  from  0.2  to  50  ft., 
for  n  from  0.006  to  0.08.  To  aid  in  selecting  from 
the  12  values  of  n  suggestive  notes  are  given.  Eight 
of  the  25  main  tables  were  copied  and  extended  from^ 
the  “Hydraulic  and  Excavation  Tables,"  issued  by  the 
U.  S.  Reclamation  Service.  The  computations  for  the 
present  tables  w’ere  made  by  James  P.  Murray  and 
John  B.  Upchurch,  technical  assistants  to  Mr.  Stiles. 
The  twenty-sixth  table  gives  the  velocity  equations 


used  in  the  computations,  in  order  that  those  who 
so  desire  may  verify  the  tabular  velocities  given  oi- 
compute  others,  for  values  of  n  not  given  in  the 
tables. 


Publications  Received 


[.So  far  aB  pos.sihle  the  name  of  each  puhliaher  of  hooks  or 
pamphlets  listed  In  the.se  columns  is  given  in  each  entry.  If  the 
book  or  pamphlet  Is  for  sale  and  the  price  is  known  by  the  editor 
the  price  is  stated  in  each  entry.  Where  no  price  is  given  it  doe> 
not  nece.'Sarily  follow  that  the  book  or  pamphlet  can  be  obtained 
without  co.st.  Many,  but  not  all,  of  the  pamphlets,  however,  can 
be  secured  without  cost,  at  least  by  inclosing  iK>stage.  Persons 
who  are  in  doubt  as  to  the  means  to  be  pursued  to  obtain  copies 
of  the  publications  listed  in  these  columns  should  apply  for  infor¬ 
mation  to  the  .stated  publisher,  or  in  ca.se  of  books  or  papers 
l»rivately  printed,  then  to  the  author  or  other  i)er8on  indicate  in 
the  noice.] 

BUILDIXG  STOXES  .\XD  CLAYS;  A  Handbook  for  Archite<-t- 
and  Engineers — By  Charles  H.  Richardson.  Ph.U..  Profes.sor 
of  Mineralogy,  Syracuse  University,  Syracuse.  Xew  York 
The  University  Book  Store.  Cloth;  6x9  in.;  pp.  422  ;  312 
illustrations.  $5.50. 

BULLI-mX  OF  THE  SOCIETY  FOR  .STRECT  CLEAXIXG  A.Vl) 
REFU.SE  DISPOSAL  OF  THE  UXITED  STATES  AX1> 
CANADA.  Xew  York  City:  The  Secretary,  .Tos.  U.  Buchanan, 
Municipal  Building.  Paper  ;  6  x  9  in.  ;  pp.  22. 

Lssued  in  lieu  of  the  Annual  Convention,  which,  by  vote  of  tlie 
Executive  Committee  of  the  Society,  was  abandoned  because  of 
the  disturbed  conditions  duo  to  the  war. 

DISASTERS  AND  THE  AMERICAN  RED  CROSS  IX  DISAS¬ 
TER  RELIEF — By  J.  Byron  Deacon.  General  Secretary. 
Philadelphia  Society  for  Organizing  Charity  (on  Leave  of 
.Vh.sence).  Division  Director  of  Civilian  Relief  for  I’enn.svl- 
vania  New  York :  Rus.sell  Sage  Foundation.  5x8  in. ;  pp 
230.  75  cents. 

FINAL  REPORT  OF  THE  INTERNATIONAL  JOINT  COMMIS 
SION  OX  THE  LAKE  OF  THE  W’fiODS  REFEREXCE- 
Whitehead  Kluttz,  .'iecretary  for  United  States,  Washington, 
D.  C.  I.4iwrence  J.  Burpee,  secretary  for  Canada,  Ottawa. 
Ont.  Cloth;  7x10  in.;  pp.  261;  illu.strated. 

Physical  facts  and  data  on  which  are  based  the  conclusions 
that  the  Lake  of  the  Woods  can  and  should  he  maintained  at  a 
•  relatively  uniform  level  throughout  all  ordinary  seasons  and  that 
the  regulation  should  be  under  the  control  of  the  commission.  The 
n*“ce.s.sary'  regulation  works  and  flowage  damages  would  cost  only 
a  few  hundred  thousand  dollars. 

IXTERCEPTI.XG  SEWER  C(  INSTRUCTION  IN  THE  NORTH¬ 
ERN  PART  OF  THE  SANITARY  DISTRICT  OF  CHICAGO: 
Methods  of  Work  and  Cost  Data — By  H.  R.  Abbott.  M,  W 
S.  E..  .\ssiatant  Engineer.  Sanitary  Dl.strict  of  Chicago,  Re¬ 
print  from  Journal  of  the  'Western  Society  of  Engineers,  June, 
1917.  Paper;  6x9  in.;  pp.  33;  illustrated.  Free  on  appli¬ 
cation  to  Blaw-Knox  Co.,  Pittsburgh.  Penn. 

A  detailed  description  of  18  miles  of  sewer  construction. 

AN  INTRODUCTION  TO  THE  .STUDY  OF  LAND.SCAPE  DE¬ 
SIGN — Henry  Vincent  Hubbard.  Assistant  Professor  of  Land¬ 
scape  Architecture,  Harvard  University.  Theodora  Kinii'all. 
Librarian,  School  of  I>andscape  Architecture.  Harvard  Uni¬ 
versity.  New  York  :  The  Macmillan  Co  Cloth  ;  9  x  12  in. ; 
pp.  406  ;  illustrated.  $6. 

IRON  AND  STEEL:  Census  of  Manufactures,  1914;  Including 
the  Bla.st-Furnace,  Steel-Works  and  Rolling-Mill,  Wire,  and 
Tinplate  and  Ternep'ate  Industries — Prepared  under  the 
supervision  of  W.  M.  Steuart.  Chief  Statistician  for  Manufac¬ 
tures.  Washington,  D.  C. :  Bureau  of  the  Census.  Paper ; 
9x12  in. ;  pp.  68. 

METER  RATES  FOR  WATER-WORKS— By  Allen  Hazen,  S.  I) , 
M.  Am.  Soc.  C.  E.  New  York:  John  Wiley  &  Sons,  Inc 
London;  Chapman  &  Hall,  Ltd.  Cloth;  6x9  In.;  pp.  217. 
illustrated.  $2.25. 

THE  NATURAL  .STYLE  IN  LANDSCAPE  GARDE.NI.NG— By- 
Frank  A.  IVaugh  Boston:  Richard  G.  Badger.  Toronto- 
The  Copp  Clark  Co.,  Ltd.  Cloth;  6x9  in.;  pp.  146;  illus¬ 
trated.  $2.60  net. 

OUTDOOR  THEIATERS:  The  Design,  Construction  and  Use  of 
Open-Air  Auditoriums — By  Frank  A.  Waugh.  Boston ;  Rich¬ 
ard  G.  Badger.  Toronto ;  The  Copp  Clark  Co.,  Ltd.  Cloth  : 
6x9  in. :  pp.  145  ;  illustrated.  $2.50  net. 

SNOW  REMOVAL  IN  THE  CITY  OF  ROCHESTER.  N.  Y.— 
Report  to  Mayor  by  Rochester  Bureau  of  Municipal  Research. 
Inc.  Paper;  6x9  in.;  pp.  44. 

THE  STRENGTH  OF  STRUCTURAL  ELEMENTS:  A  Textbook 
for  Students,  Engineers  and  Architect.^ — By  Eme.st  II 
Sprague,  A.  M.  Inst.  C.  K.  With  Kxamplea.  London:  Scott 
Greenwood  &  S^n.  (New  York:  D.  Van  Nostrand  Co.]  Cloth; 
4x7  in.;  pp.  196;  117  illustrations.  4  shillings  net.  Amen- 
can  price,  $1.75  net. 

A  pocket-size  liook  suitable  for  elementary  instruction  of  engi¬ 
neering  students.  Riveted  joints,  roof-trusses,  beams,  plate-girdi-rs 
and  columns  are  covered  in  the  main  part  of  the  book,  followed  ny 
chapters  on  the  three-movement  theorem  and  oblique  flexun- 
The  treatment  follows  foreign  practi<je.  Theory  being  considered 
to  the  exclusion  of  experimental  knowledge,  the  section  on  col¬ 
umns  does  little  more  than  tell  how  to  use  formulas  of  tiie 
Rankine  and  straight-line  types  in  design. 

UNION  SCALE  OF  WAGE.S  AND  HOITRS  OP  LABOR,  MAY  15. 
1916 — Washington.  D.  C. ;  Bureau  of  Labor  Statistics.  Taper. 
6x9  in.  :  pp.  291. 

UNITED  STATES  GEOLOGICAL  SURVEY :  Annual  Reiurt 
1916-1917— Washington.  D.  C.:  The  Survey  Paper:  6x 
in. ;  pp.  176  ;  folding  maps 
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Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  WiU  Be  Welcome 


Should  Engineering  Students  Be  Drafted? 

Sir — I  have  read,  in  your  issue  of  Dec.  27,  1917,  p. 
1211,  the  letter  of  the  hghtiner  Macisaac.  Fortunately 
the  committees  of  the  great  engineering  societies  and 
one  of  the  faculties  of  the  great  engineering  schools,  who 
have  been  considered  in  this  matter,  agree  that  the  best 
interests  of  the  country  will  be  conserved  if  we  are 
allowed  to  continue  to  produce  an  article  valuable  in  the 
proper  conduct  of  the  war  both  from  a  military  and  a 
civil  point  of  view.  Any  one  receiving  as  many  letters 
as  I  from  the  various  government  war  departments,  as 
well  as  from  civil  organizations,  asking  for  young  engi¬ 
neers  who  cannot  possibly  be  supplied,  would  certainly 
appreciate  their  value  and  understand  what  the  stoppage 
of  production  would  mean  in  coming  years. 

I  would  have  less  confidence  in  the  result  of  our  efforts 
in  the  war  if,  as  Mr.  Macisaac  says,  those  students  who 
have  not  volunteered  “would  be  useless  if  drafted,”  since 
this  would  equally  apply  to  all  others  who  are  to  be 
drafted  to  form  our  great  army. 

Palmer  C.  Ricketts, 

President,  Rensselaer  Polytechnic  Institute. 

Troy,  N.  Y. 


Rapid  Topographic  Surveys 

Sir — I  have  read  with  interest  the  various  items  ap¬ 
pearing  in  Engineering  News-Record  with  reference  to 
topographic  surveying  and  mapping  that  has  been  ac¬ 
complished  with  a  small  outlay.  The  following  will 
possibly  be  of  interest  to  the  “speed  fiends.”  In  1916 
this  office  made  a  topographic  survey  of  this  city  and 
surrounding  territory,  embracing  in  all  an  area  of  6200 
acres.  Careful  control,  adjusted  by  stellar  observations, 
and  adjusted  level  circuits  were  carried  over  the  entire 
area,  and  the  topographic  features  were  mapped  in  the 
field  with  plane  table.  The  contour  interval  of  the  field 
sheets  was  one  foot.  Each  field  sheet  as  completed  was 
traced  with  5-ft.  contours,  and  a  number  of  individual 
elevations  were  shown. 

The  entire  work,  including  field  and  i^ce  work,  key 
map,  etc.,  cost  the  sum  of  $578.60,  or  an  average  cost 
of  9.3c.  per  acre. 

The  work  was  performed  by  the  writer,  assisted  by 
W.  F.  Hicks,  assistant  topographer,  U.  S.  Geological 
Survey,  and  two  laborers.  *  A.  D.  DucK, 

Greenville,  Texas.  City  Engineer. 


Remedy  for  Alleged  Confusion  Due  to 
Use  of  the  Term  “Mass” 

Sir — Textbooks,  tables  and  government  documents 
tell  us  that  it  is  more  precise  to  speak  of  the  “mass” 
of  a  pound  than  of  the  “weight”  of  a  pound.  Hence 
pounds,  grams,  kilograms,  are  well-recognized  units 
of  mass;  in  fact,  in  some  textbooks  they  are  given  as 


the  only  units  of  mass  used  in  engineering  practice. 
Yet  when  we  use  formulas  such  as  Jmr’  for  the  energy 
in  a  moving  body  we  are  told  that,  notwithstanding  the 
fact  that  pounds,  grams  and  kilograms  are  true  units 
of  mass,  and  that  a  pound  of  mass  weigns  a  pound,  etc., 
we  cannot  substitute  for  the  m  its  value  in  those  units, 
but  must  instead  insert  w  g,  the  weight  (therefore  also 
the  mass  in  those  units)  divided  by  gravity.  This 
naturally  confuses  the  student  or  the  engineer  who  likes 
to  understand  what  he  is  doing  and  why,  especially  as 
he  was  given  to  understand  that  a  pound  of  mass  weighs 
a  pound,  from  which  he  naturally  understands  that  (bar¬ 
ring  the  variation  of  gravity)  the  number  of  pounds  of 
mass  equals  the  number  of  pounds  of  weight. 

To  add  still  further  to  the  confusion  we  are  informed 
in  well-known  textbooks  that  this  quantity  w  g  “has  no 
unit,”  that  it  is  not  a  physical  quantity  at  all  but  merely 
a  “ratio”  or  numeral  (which  is  incorrect),  hence  not  a 
mass  at  all,  even  though  the  formula  calls  for  the  mass. 
Also  that  “the  number  of  units  of  mass  in  a  body  = 
w/g  =  constant,”  yet  this  “constant”  is  different  in 
each  problem.  Also  that  when  2  lb.,  therefore  a  mass 
of  2  lb.,  drops  3  ft.  it  represents  6  ft.-lb.  of  energy,  in 
which  very  common  case  the  number  of  pounds  must 
not  be  divided  by  g  to  give  the  correct  result. 

In  attempting  to  clear  up  this  confusion  it  has  been 
proposed  to  create  a  lot  of  new  units,  such  as  slug,  gee- 
pound,  engineer’s  unit  of  mass,  metric  slug,  gryne,  matt, 
metrog,  etc.,  making  the  confusion  still  worse,  with  the 
result  that  the  student  and  the  careful  engineer  hesitate 
to  use  that  useful  quantity  “mass”  in  their  calculations. 

All  this  confusion  and  all  these  confusing  new  units 
are  quite  unnecessary  and  could  be  entirely  avoided  if 
textbook  writers  would  always  state  not  only  what  units 
the  letters  in  a  formula  stand  for,  but  also  in  what  units 
the  resulting  answer  will  be.  In  the  common  formula 
imv*  it  is  quite  proper  to  substitute  the  mass  in  pounds 
as  one  naturally  would  do,  and  the  answer  will  be  quite 
correct,  but  the  answer  will  necessarily  be  in  terms  of 
the  less  familiar  though  well-established  unit  “foot- 
poundals,”  which  may  then  be  readily  reduced  to  the 
more  usual  unit  “foot-pounds”  by  dividing  by  p  = 
32.172.  Hence  by  simply  shifting  the  division  by  g  from 
one  side  to  the  other,  confusion  is  cleared  up,  because 
the  regular  mass  units,  pounds,  grams  and  kilograms, 
can  then  be  used,  and  every  student  understands  that  if 
his  final  result  is  not  in  terms  of  the  units  he  wants, 
he  has  to  multiply  or  divide  it  by  a  conversion  factor, 
which  in  this  case  is  g.  All  these  many  proposed  and 
confusing  units  of  mass  and  pages  of  explanations  (in¬ 
cluding  some  quite  incorrect  statements)  are  therefore 
entirely  unnecessary,  and  the  student  need  not  hesitate 
to  use  the  ordinary,  well-known  units  of  - mass,  pounds, 
grams  and  kilograms,  for  the  m  in  these  formulas. 

The  original  cause  of  the  confusion  is  that  these  units 
are  sometimes  (and  quite  properly)  used  to  represent 
masses  and  sometimes  forces.  In  the  well-known  unit  of 
energy,  foot-pounds,  the  pounds  represent  pounds  of 
force,  the  derivational  formula  being  force  X 
tance  =  energy.  Bat  in  the  formulas  like  imv'  Hie 
pounds  represent  pounds  of  mass,  the  derivational  for¬ 
mula  being  mass  X  velocity’  =  energy,  and,  as  the  force 
which  acting  on  a  pound  of  mass  for  one  second  and 
giving  it  a  velocity  of  one  foot  per  second  is  a  poundal 
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(which  is  a  pound  of  force  divided- by  g),  the  enerRy 
must  necessarily  be  in  foot-poundals. 

In  its  simplest  form  (thouRh  then  lackinR  the 
derivational  features)  this  useful  formula  can  best  be 
stated : 

mv*  X  0.0005099  =  Rram-centimeters,  when  m  is  in 
Rrams  (of  weight  or  mass)  and  v  is  in  centimeters  per 
second. 

mv'  X  0.01554  =  foot-pounds,  when  m  is  in  pounds 
(of  weiRht  or  ma.Hs)  and  v  is  in  feet  per  second. 

mv*  X  0.05099  =  kiloRram-meters,  when  m  is  in  kilo- 
Rrams  (of  weiRht  or  mass)  and  v  is  in  meters  per 
second. 

The.se  of  course  are  based  on  the  standard  value  for 
Rravity;  in  the  very  rare  cases  in  which  the  variation 
of  gravity  must  Ite  considered,  the  less  simple  formulas 
must  be  u.sed. 

It  may  be  added  here  than  when  the  masses  are  ex- 
pre.ssed  in  kiloRrams  and  the  velocities  in  meters  per 
.second,  in  this  formula  Iwt’’,  the  numerical  results  will 
be  the  enerRy  in  joules,  vojt-coulombs,  or  watt-seconds, 
which  is  an  interesting  illustration  of  the  simple  unity- 
relation  which  exists  between  the  mechanical  metric  and 
these  .so-called  electric  units  (which  are  in  fact  mechani¬ 
cal  also).  Carl  Hering. 

Philadelphia. 


(Coordination  of  Engineering  Work 
in  New  York  City 

Sir — ReferrinR  to  the  timely  editorial  on  “Uncoor¬ 
dinated  State  EnRineerinR  Sets  a  Problem,"  in  your 
i.ssue  of  Dec.  27,  let  me  Rive  a  couple  of  incidents  where 
coordination  has  been  very  effective. 

Consolidation  of  the  city  of  New  York  in  1898  brouRht 
in  a  heteroReneous  lot  of  enRineers,  but  with  few 
exceptions  little  real  combininR  followed.  In  1902, 
however,  the  President  of  Richmond  BorouRh  Rave  to 
the  Commissioner  of  Public  Works  practically  a  free 
hand  for  rearrangement.  One  central  engineering 
bureau  w’as  established  covering  work  of  investigation, 
design,  construction,  and  some  maintenance,  for  .sew¬ 
ers,  highways,  public  buildings,  topographical  survey, 
retaining  walls,  bridges,  refuse-disposal  plants,  street 
cleaning,  street-railroad  supervision,  grade-<-rossing 
elimination,  subsurface  structure  mapping,  etc.  A 
centralized  filing  bureau  was  established  for  all  maps, 
plans  and  data.  Two  main  divisions  were  organized, 
entitled  “topographic"  and  “construction."  Specialists 
were  put  in  charge  of  each  phase  of  work,  but  were 
assignable  as  needed  to  other  work  than  their  own,  upon 
request  from  any  bureau  head,  for  special  service.  All 
the  work  came  under  the  final  “say"  of  the  Engineer- 
Commissioner. 

The  method  turned  out  well  as  concerns  the  work  of 
the  corps  of  about  250  engineers,  and  tended  also  to  be 
helpful  to  the  men  them.selves,  at  least  the  brighter 
ones,  in  giving  them  a  varied  range  of  experience  rather 
than  holding  them  to  a  single  line  of  work  for  all  time. 

In  1910  there  were  organized  tw'o  informal  boards 
covering  the  city  as  a  whole.  One,  composed  of  the 
chief  engineer  of  the  Board  of  Estimate  and  Apportion¬ 
ment  and  the  consulting  engineer  of  each  of  the  five 
boroughs,  met  on  the  afternoons  following  Board  of 


Estimate  meetings,  and  discus.sed  countless  matters  per¬ 
taining  to  engineering  work  of  importance  to  the  whole 
city:  unifying  .specifications,  plans,  ordinances,  forms  of 
procedure,  etc.,  and  investigating  many  matters  referred 
by  the  Board  of  Estimate.  If  .something  was  to  come 
up  involving  bridges,  the  chief  engineer  of  that  depart¬ 
ment  was  invited  in,  and  so  with  other  departments,  as 
water,  docks,  etc.  This  consulting  body  had  no  final 
authority,  but  its  suggestions  carried  weight  and  pro¬ 
duced  some  ver>'  valuable  results. 

The  second  board,  called  the  New  York  Sewer  Plan 
Commission,  had  the  same  personnel  as  the  first,  but 
dealt  specifically  with  .sewer  questions.  It  worked  more 
directly  through  the  borough  president’s  .sewer  bureaus, 
and  its  function  was  to  look  to  .scientific  testing, 
standards  of  design  and  harbor  purification. 

Only  three  states  exceed  New  York  City’s  ijopulation, 
and  none  have  more  intensive  development,  so  that  the 
methods  carried  out  thus  successfully  here  might  well 
work  out  to  advantage  elsew'here.  Coordinated  direction 
and  centralized  final  authority,  with  decentralized  work 
carrying  definite  responsibility,  is  the  key  to  public- 
works  success.  Louis  L.  Tribus. 

New  York. 


The  Engineer’s  Interest  in  Foreign  Trade 

Sir — In  your  issue  of  Oct.  25,  1917,  there  appeared 
an  editorial  entitled  “The  Engineer’s  Interest  in  Foreign 
Trade."  There  were  two  very  serious  errors  in  regard 
to  that  editorial.  In  the  first  place  the  editorial  should 
have  been  printed  throughout  in  the  same  type  u.sed 
in  the  heading,  and  in  the  second  place  you  should  have 
placed  the  article  on  the  front  cover  of  your  journal. 
Otherwise  you  are  to  be  congratulated. 

Perhaps,  in  view  of  the  fact  that  we  are  at  war  and 
have  a  serious  work  on  hand,  your  readers  may  think 
that  the  writer  is  laying  needless  stress  on  our  foreign 
trade  interests  at  this  moment.  Therefore  he  wishes 
to  say  that  in  making  the  foregoing  remarks  he  is  fully 
cognizant  that  we  are  at  war.  We  must  and  will  win 
the  war,  but  because  we  are  going  to  be  the  deciding 
factor  in  this  struggle,  the  end  will  find  the  position 
of  the  United  States  one  of  prominence  in  the  world; 
and  if  we  cannot,  when  peace  is  declared,  live  up  to  the 
reputation  we  are  gaining  now,  much  of  our  efforts  and 
energy  will  have  been  wasted.  Heretofore  American 
capital  has  been  content  to  play  the  part  of  the  cat, 
chasing  its  tail  within  the  territory  of  the  United 
States,  and,  because  we  never  really  did  anything 
abroad,  our  reputation  for  ability  to  develop  and  finance 
world  affairs  was  not  what  many  Americans  supposed 
it  was.  The  time  has  come  now  when  both  our  Govern¬ 
ment  and  our  people  must  widen  their  horizon  of  vision 
and  it  is  to  be  hoi>ed  that  you  will  follow  up  your  edi¬ 
torial  with  more  of  like  trend. 

As  the  writer  has  said  before  in  your  columns,  the 
American  public  is  entirely  too  apathetic  toward  the 
amount  of  development  which  must  be  carried  out  in  va¬ 
rious  parts  of  the  world,  and  the  people  of  Europe 
are  much  more  wide  awake  in  this  respect. 

American  engineers  who  have  practiced  their  pro¬ 
fessions  abroad  should  lend  their  help  toward  inform¬ 
ing  the  public  of  the  true  state  of  affairs,  because 
engineers  are  preeminently  in  a  position  to  speak  with 
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authority  on  conditions  existing  in  countries  where 
there  is  an  opportunity  and  need  for  development.  In 
comparison  with  other  classes  of  people  they  are  in  a 
very  advantageous  position  to  gather  facts,  because 
their  work  brings  them  into  close  contact  with  actual 
conditions  for  extended  periods,  which  advantage  is 
hardly  enjoyed  by  the  mere  tourist  or  business  man. 

Even  Government  employees  do  not  get  as  close  to 
things  as  may  be  supposed.  As  an  example,  the  writer 
has  before  him  a  clipping  from  an  American  official 
report  concerning  a  certain  contract  for  a  public  utility, 
with  the  request  that  he  investigate  this  matter.  It 
happens  that  the  contracts  were  closed  and  the  work 
initiated  over  fifteen  months  ago. 

The  last  paragraph  of  your  editorial  is  especially 
worthy  of  note;  it  is  in  the.se  points  that  we  are  as  a 
whole  very  much  lacking. 

The  importance  of  the  use  of  the  metric  system  in 
engineering  work  abroad  cannot  be  overestimated,  and 
yet  only  a  few  months  ago  the  writer  was  astounded 
to  note  in  an  American  magazine  of  high  standing 
an  article  entitled,  “The  Metric  System  Myth.”  The 
magazine  purported  to  have  extracted  the  article  from 
the  American  Machinist,  and  stated  that  the  editor 
of  the  latter  journal  had  declared  that  the  metric  system 
was  not  in  general  use  in  France. 

Perhaps  the  authority  given  for  the  article  was 
wrong,  but  the  metric  system  is  in  use  in  France,  very 
much  so,  and  also  in  practically  every  other  country  in 
the  world  except  the  British  Empire  and  the  United 
States,  and  even  Great  Britain  is  now  using  the  metric 
system  in  foreign  trade.  Even  British  and  American 
standards  are  in  many  cases  identical  in  name  only. 

If  the  American  manufacturer  or  contractor  wishes 
to  go  abroad,  the  sooner  he  adopts  the  metric  system 
the  better,  and  there  are  no  unsurmountable  obstacles 
in  the  way.  Certainly  it  is  as  easy  to  state  weights  in 
kilograms,  volumes  in  liters  or  cubic  meters,  and  meas¬ 
urements  in  meters,  centimeters  and  millimeters  as  it  is 
to  state  them  in  the  English  system;  and  when  we  talk 
in  the  metric  system  we  are  talking  in  a  fairly  universal 
language.  It  is  well  understood  that  dimensions  of 
parts  of  existing  standards  of  fine  machinery  can  some¬ 
times  not  be  stated  conveniently  in  millimeters,  but  the 
measurements  of  such  parts  are  hardly  of  importance 
except  to  the  manufacturers,  and  in  the  shops  they  are 
usually  gaged  and  not  measured.  But  when  we  talk 
of  the  dimensions  of  bridges,  buildings,  railways,  land, 
semi-finished  material  and  the  commodities  of  trade  and 
engineering  in  general  in  units  that  no  one  but  ourselves 
use,  we  are  hurting  ourselves. 

Sometimes  American  manufacturers  do  prepare  cata¬ 
logs  in  the  metric  system,  but  when  they  have  to  state, 
say,  wire  diameters  or  sheet-metal  thicknesses,  they  still 
use  arbitrary  gages,  and  sometimes  do  not  even  state 
what  gage  they  are  using.  As  there  are  about  seven¬ 
teen  .systems  in  use,  how  is  a  foreigner  not  trained  in 
American  shops  and  offices  to  know  what  is  meant?  Mill¬ 
imeters  are  universal.  If  any  one  doubts  the  utility  of 
the  metric  system  let  him  give  it  a  fair  trial  in  his 
calculations  for  a  few  days.  At  first  a  little  difficulty 
will  be  experienced  in  forming  mental  conceptions  of 
the  quantities,  but  engineers  and  constructors  work 
hy  scientific  calculations,  and  not  by  rule  of  thumb. 


All  units  in  electrical  engineering  are  based  on  the 
c.  g.  s.  system,  and  there  is  no  reason  why  mechanical 
and  civil  engineers  cannot  speak  and  calculate  in  the 
same  terms. 

Even  that  monetarj’  monstrosity — the  English  system 
of  coinage — could  easily  be  transformed  into  a  decimal 
system  by  calling  a  half  sovereign  the  unit,  whereby  we 
would  get  ten  shillings  to  the  unit.  Ten  pence  could  be 
equal  to  one  shilling,  and  the  only  change  in  coinage 
would  be  marking  a  sixpence  as  five  pence.  For  a  short 
period  sellers  would  probably  be  given  slightly  greater 
values  for  sales  under  a  shilling,  but  this  might  be  of 
some  advantage  to  the  people  who  need  it  most. 

When  it  comes  to  figuring  foreign  exchange,  no  matter 
what  system  of  coinage  a  particular  country  has,  all 
sorts  of  erratic  ratios  will  occur  between  the  standard 
units  of  different  countries,  and  such  ratios  will  be 
con.stantly  varying — a  point  that  Americans  must  grasp. 
Persons  not  accustomed  to  the  phenomena  of  interna¬ 
tional  exchange  are  surprised  when  told  that  a  dollar 
has  not  a  fixed  value  in  terms  of  the  money  of  other 
countries,  but  this  is  quite  true,  and  a  realization  of 
this  fact  is  very  necessary  to  an  engineer  int-erested 
in  foreign  work,  especially  if  he  has  to  deal  in  matters 
regarding  finance. 

Suppose,  for  example,  he  is  operating  a  public-service 
concern  in  a  South  American  country  where  his  receipts 
and  local  disbursements  are  in  the  units  of  the  country 
where  he  is  operating.  If  he  works  out  his  reports  in 
the  units  of  another  country  he  is  likely  to  get  all  manner 
of  surprising  results  and  comparisons  for  consecutive 
financial  periods.  Therefore  he  has  to  know  the  mean¬ 
ing  of  exchange  and  be  able  to  take  into  account  its 
effects  on  his  operations. 

There  are  all  sorts  of  other  matters  of  importance 
that  an  engineer  must  grasp  if  working  abroad,  and  your 
editorial  broadly  indicated  this  when  it  spoke  of  the 
“systematic  education  of  a  good  portion  of  the  rising 
business  generation  in  the  numerous  new  subjects  which 
must  be  mastered  for  the  successful  development  of  for¬ 
eign  trade,”  and  the  main  reason  the  writer  has  for  pre¬ 
senting  the  foregoing  is  to  keep  this  subject  alive  and 
provoke  intelligent  questions  and  communications. 

By  all  means  let  us  have  as  much  light  as  possible  on 
this  important  phase  of  our  national  development. 

Rio  de  Janeiro,  Brazil.  Charles  J.  Seibert. 

[The  clash  in  statements  by  Mr.  Seibert  and  the 
American  Machinist  is  more  apparent  than  real.  The 
journal  in  question  stated  that  the  metric  system  is  not 
in  general  use  in  France,  while  Mr.  Seibert  says  it  is 
much  in  use.  Both  seem  to  be  correct.  The  attitude  of 
the  American  Machinist,  its  editor  states,  is  that  while 
there  is  no  objection  whatever  to  volunteer  adoption  by 
manufacturers  of  the  metric  system,  the  advantages 
of  the  system  are  not  great  enough  to  warrant  the  ex¬ 
pense  and  confusion  that  its  compulsory  adoption  would 
cause. — Editor.] 

Inch-Foot  Water  Charge  Proposed 

An  annual  charge  of  0.6c.  per  inch  diameter  for  each 
foot  of  water  mains  is  proposed  in  a  schedule  of  rates 
submitted  by  the  Commonwealth  Water  Co.  to  the  New 
Jersey  Public  Utilities  Commission  for  approval.  The 
company  supplies  water  in  Summit,  West  Orange  and 
five  other  communities. 


HINTS  FOR  THE  CONTRACTOR 


Milwaukee  Contractor  Hauls  Shovel 
About  Town  at  8  Miles  an  Hour 

Arthur  manger,  excavating  contractor  of  Mil¬ 
waukee,  does  not  believe  in  wasting  the  time  re¬ 
quired  for  his  revolving  shovels  to  navigate  the  city 


the  projecting  pile  was  of  sufficient  length  to  give  good 
leverage,  a  U-in.  manila  rope  was  slung  around  the  top 
and  four  men  pulling  on  the  rope  snapped  the  pile  off 
at  the  cut.  Where  the  projecting  portion  was  short,  the 
same  result  was  accomplished  by  a  direct  pull  from  a 
stationary  engine  and  a  i-in.  steel  cable  attached  to  the 


MOTOR  TRUCK  HAITI.,S  18-TON  REVOLVINO  SHOVEL  THROITOH  CITY  STREETS  FOR 
FIVE  MILES  AT  OOOn  SPEED 


streets  from  job  to  job  unaided.  At  least,  the  8-yd.  top  of  the  pile.  Two  men  were  employed  in  cutting  out 
shovel  .shown  in  the  photograph,  which  weighs  about  18  the  concrete,  and  four  men  to  snap  off  the  piles.  The 
tons,  did  not  travel  in  that  way.  The  shovel  is  shown  average  time  for  each  pile  was  one  hour,  and  the  total 
in  tow  of  a  Walter  tractor  on.  a  5-mile  trip  which  it  re-  cost  per  pile  averaged  60  cents, 
cently  made  at  the  rate  of  eight  miles  an  hour.  On  this 
journey  it  was  hauled  up  a  grade  without  diffi¬ 

culty. 


Mixture  of  Asbestos  and  Cylinder  Oil 
Useful  in  Babbitting 

By  Louis  A.  M.  Bushnell 

Oak  RidKe,  X.  J. 

The  writer  has  found  that  where  there  is  much  bab¬ 
bitting  to  do  fire  clay  can  be  replaced  conveniently 
by  a  mixture  of  asbestos  and  cylinder  oil.  The  asbestos 
and  oil  should  be  mixed  to  a  plastic  state,  and  can  be 
used  a  good  many  times. 


Men  and  Hoist  Pull  OIT  Concrete  Pile  Tops 
After  Reinforcing  Is  Cut 

SOME  precast  concrete  piles  in  one  of  the  navy  yards 
were  driven  to  refusal  while  their  tops  were  still 
above  proper  grade.  The  method  of  cutting  them  off  is 
described  by  Civil  Engineer  Kirby  Smith,  of  the  United 
States  Navy,  in  Bulletin  28  of  the  Public  Works  of  the 
Navy.  The  piles  were  18  in.  square  at  cutoff,  rein¬ 
forced  with  eight  J-in.  square  rods  tied  together  with 
i-in.  wire  hoops  2  in.  c.  to  c.  for  a  distance  of  3  ft.  from 
each  end  and  8  in.  c.  to  c.  between  these  limits.  They 
were  driven  3  to  20  ft.  above  the  required  elevation,  the 
difference  being  due  to  a  varying  .stratum  of  rock.  Out¬ 
side  the  reinforcing  rods  there  was  a  protective  concrete 
covering  of  2  to  2 i  in.  This  was  chipped  off  at  the  re¬ 
quired  level  with  a  cold  chisel  and  a  sledge,  leaving  the 
rods  exposed.  An  air  drill  was  tried,  but  the  chisel- 
and-sledge  method  was  found  to  be  easier.  Then  the 
rods  were  cut  with  an  acetylene  torch.  This  left  the 
concrete  core,  which  had  a  low  tensile  strength.  Where 


Wreck  Brick  Building  in  One  Day  with 
Dynamite  and  Save  the  Brick 

By  Harry  Gough 

St.  Mary’s  County,  Maryland 

Twelve  dollars,  in  addition  to  labor,  covered  the  entire 
cost  of  wrecking  a  three-story  30  x  40-ft.  brick  build¬ 
ing,  the  interior  of  which  had  been  destroyed  by  fire. 
Two  men  did  the  entire  job  in  one  day.  The  walls  were 
2  ft.  thick  except  at  the  comers,  where  they  joined  two 
brick  chimneys.  There  the  thickness  increased  to  6  feet. 

It  was  desired  to  salvage  the  brick,  yet  scarcity  of 
labor  made  wrecking  by  hand  prohibitive.  The  writer 
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had  holes  6  to  8  in.  in  diameter  picked  half  way  through 
the  base  of  the  walls  at  intervals  of  6  ft.  They  were 
then  loaded  with  three  sticks  li  lb.  of  30%  dynamite 
in  each  hole  along  the  walls,  and  five  sticks  at  the  chim¬ 
neys.  One  wall  was  shot  at  a  time,  using  a  battery. 
Most  of  the  bricks,  except  those  close  to  the  blast  holes, 
were  unbroken  and  fit  for  further  use  after  they  had 
been  cleaned. 

It  took  55  lb.  of  dynamite  and  35  caps  to  clean  up  the 
entire  job. 

Place  Floor  of  Tunnel  First,  Use  Sliding 
Form  for  Walls  and  Roof 

By  Frank  A.  Baxter 

Concrete  Construction  Co.,  Cincinnati,  Ohio 

SLIDING  forms  were  found  to  effect  a  great  saving  in¬ 
time  and  labor  in  the  recent  construction  of  a  con¬ 
crete  tunnel  for  the  Eastman  Kodak  Co.  The  tunnel, 
connecting  the  power  house  and  a  new  building,  is  810 


FOOTINGS  AND  FLOOR  PLACED  FIRST,  PARTLY  OOL- 
L.VPSED  FORMS  SLID  ON  OREASEI>  JOINTS 


ft.  long  and  will  be  used  to  carry  steam  pipes  and  elec¬ 
tric  conduits. 

The  specifications  called  for  a  footing  31  in.  wide 
under  each  wall,  a  7-in.  floor  slab  and  a  3-in.  earth 
cushion  between  the  floor  slab  and  the  top  of  the  foot¬ 
ings.  In  order  to  get  a  firm  base  on  which  to  slide  the 
forms,  and  also  to  avoid  mud  and  water,  it  was  desirable 
to  pour  the  floor  slabs  before  the  side  walls.  The  foot¬ 
ings  and  5  in.  of  the  walls  were  therefore  concreted 
first.  The  3-in.  cushion  was  then  placed  and  the  floor 
slab  poured.  The  sliding  forms,  shown  in  the  drawing, 
were  then  set  in  place,  the  walls  and  roof  slab  being 
poured  together. 

The  inside  forms  were  built  in  three  16-ft.  sections 
and  were  set  on  a  2  x  10-in.  dressed  plank  runner  well 
irreased  on  top.  On  this  plank  the  side  panels  bore 
directly.  They  were  made  up  above  ground,  and  con¬ 
sisted  of  a  dressed  4  x  4-in.  silL  2  x  4-in,  battens  on 
2-ft  centers,  and  J-in.  sheathing. 

The  roof  slab  was  supported  on  2  x  10-in.  joists  on 
2-ft  centers,  which  rested  on  continuous  2  x  6-in.  joist- 


bearers  nailed  to  the  side  forms.  Between  each  joist 
and  the  2  x  6-in.  bearer  a  4-in.  block  w'as  placed  which 
could  easily  be  knocked  out,  permitting  the  roof  panels 
to  drop  4  in.  The  joist  and  roof  panels  were  made  8  in. 
shorter  than  the  width  of  the  tunnel,  which  permitted 
the  side  forms  to  be  drawn  in  4  in.  on  each  side,  and 
gave  clearance  enough  for  the  forms  to  be  slid  along 
to  their  next  position.  The  top  comers  were  filled  in 
with  loose  boards  held  in  place  by  S-in.  scabs  as  shown 
on  the  drawing.  These  boards  remained  .sticking  to  the 
concrete  when  the  sides  and  roof  were  collapsed. 

The  wall  forms  could  be  pulled  in  by  means  of  two 
4  X  4-in.  rangers  bolted  to  each  side.  It  was  planned 
to  use  carpenter’s  bench  clamps  to  draw  in  the  sides, 
but  these  were  not  strong  enough.  A  rope  loop  slipped 
around  the  4  x  4’s  and  twisted  with  a  bar  was  ver>’ 
effective.  The  collapsed  forms  were  moved  forward  by 
six  men  with  a  double  tackle.  Three  16-ft.  sections, 
making  48  lin.ft.  of  tunnel,  were  placed  and  concreted 
at  a  time.  The  three  sections  could  be  collapsed,  moved 
forward  and  reerected  within  two  days  by  six  car¬ 
penters. 

The  exterior  wall  forms  were  built  and  placed  with 
panels  20  in.  wide,  tacked  to  2  x  4-in.  battens  2  ft.  apart, 
and  wired  every  20  in.  The  tunnel  was  designed  by 
the  Eastman  Kodak  Co.  and  built  by  the  Ferro-Concrete 
Construction  Co.  The  forms  were  designed  and  built 
by  Stacey  Campbell,  superintendent  of  the  work,  0.  E. 
Brown,  carpenter  foreman  and  the  writer,  form  de¬ 
signer  for  the  contractors. 


Repair  Pin  of  Steam  Shovel  Engine 
with  Half  of  Pipe  Union 

By  Louis  A.  M.  Bushnell 

Oak  Ridge,  N.  J. 

HE  pin  which  holds  the  link  motion  of  the  valve 
stem  blade  on  a  Marion  Model  31  steam  shovel,  en¬ 
gaged  on  dam  construction  for  the  City  of  Newark,  near 
Oak  Ridge,  N.  J.,  was  recently  replaced,  after  it  had 
broken,  with  a  pin  made 
of  a  1-in.  bolt  and  half 
of  a  pipe  union. 

When  the  part  broke, 
there  was  no  spare  pin 
to  replace  it  on  the  job, 
and  no  machine  shop 
was  near.  Ten  days 
would  have  to  elapse  be¬ 
fore  a  new  pin  could 
come  from  Ohio,  and  it 
was  very  important  to 
keep  the  steam  shovel 
running.  The  writer 
took  a  1-in.  bolt  and 
drew  the  end  down  to  I 
in.  diameter,  putting  a 
thread  on  the  small  end. 

Half  of  a  brass  union  was  then  filed  to  fit  on,  as  shown 
in  the  sketch. 

The  steam  shovel  was  running  within  an  hour  after 
the  original  pin  broke,  and  the  substitute  pin  gave  good 
service  for  three  weeks. 
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Pin  which  Broke 
Half  of  a  /• 


Method,  of  Repoir 

ONE-INCH  BOLT  AND  PIPE 
FITTING  MAKE  NEW  PIN 


News  op  the  Week 


A.  N.  Talbot  Elected  President 
of  American  Society 

Prof.  Arthur  N.  Talbot,  of  the  Uni¬ 
versity  of  Illinois,  has  been  elected 
president  of  the  American  Society  of 
Civil  Engineers  for  the  cominf;  year. 

Professor  Talbot  was  born  in  Illinois 
Oct.  21,  1857.  He  was  graduated  from 
the  civil  engineerinji:  course  of  the  Uni¬ 
versity  of  Illinois  in  1881.  From  1881 
to  1885  he  was  enga^d  in  various  rail- 


made  a  wide  range  of  hydraulic  inves¬ 
tigations. 

He  has  contributed  much  to  the  study 
of  railroad  problems.  His  book  on 
“The  Railway  Transition  Spiral”  is  one 
of  the  classics  on  that  subject.  The 
studies  now  being  made  by  the  joint 
committee  of  the  American  Society  of 
Civil  Engineers  and  the  American 
Railway  Engineering  Association,  of 
which  he  is  chairman,  bid  fair  to  pro¬ 
duce  the  first  authoritative  information 
ever  obtained  on  the  stresses  in  railway 
track. 

In  view  of  the  wide  range  of  inves¬ 
tigations  that  Professor  Talbot  has 
followed,  it  is  not  strange  that  he  has 
held  a  prominent  place  in  technical  so¬ 
cieties.  He  became  a  member  of  the 
American  Society  of  Civil  Engineers  in 
1898,  was  a  director  in  1909-10  and 
vice  president  in  1911.  He  was  presi¬ 
dent  of  the  American  Society  for  Test¬ 
ing  Materials  in  1913-14,  having  pre¬ 
viously  been  vice  president.  He  is  at 
present  a  director  of  the  American 
Railway  Engineering  Association.  He 
has  been  president  of  the  Society  for 
the  Promotion  of  Engineering  Edu¬ 
cation,  vice  president  of  the  National 
Association  of  Cement  Users  and  ex¬ 
ecutive  secretary  and  then  president  of 
the  Illinois  Society  of  Engineers.  In 
addition,  he  is  a  member  of  the  West¬ 
ern  Society  of  Engineers,  the  American 
Water-Works  Association  and  the 
American  Society  of  Municipal  Im¬ 
provements.  He  was  vice  chairman  of 
the  Committee  on  Reinforced  Concrete 
of  the  International  Association  tor 
Testing  Materials,  and  was  a  repre¬ 
sentative  of  the  American  Society  of 
Civil  Engineers  of  the  Joint  Commit- 
teee  on  Concrete  and  Reinforced  Con¬ 
crete. 


Goverament  To  Build  Barges 
for  Mississippi 

Shipping  Board  Has  Allotted  Three 
Millions  To  Be  Spent  by  Chief 
of  Engineers 

After  some  months  of  indecision  the 
United  States  Shipping  Board  has 
Anally  allotted  $3,360,000  for  the  con¬ 
struction  of  four  towboats  and  24 
barges  to  be  used  in  freight  carriage  on 
the  Mississippi  River.  The  operating 
program  of  the  Aeet  has  not  ^en  an¬ 
nounced,  but  the  board  has  turned  the 
work  of  construction  over  to  the  chief 
of  engineers  of  the  army.  It  is  pro¬ 
posed  to  ask  bids  for  building  the  ves¬ 
sels  in  the  customary  manner.  Plans 
and  speciAcations  are  being  made  in 
the  St.  Louis  office  of  the  Engineer 
Department. 

While  full  details  of  the  boats  can¬ 
not  now  be  given,  it  can  be  said  that 
the  barges  are  about  300  ft.  long  and 
48  ft.  wide,  and  that  they  will  carry 
750  tons  on  a  4-ft.  draft,  and  corre¬ 
spondingly  greater  amounts  as  greater 
depth  of  channel  becomes  available. 
Thus  on  a  6-ft.  draft  the  barges  will 
carry  about  1800  tons  and  on  8  ft.  about 
2600  tons  each.  It  is  expected  that  each 
towing  unit  will  consist  of  a  towboat 
and  three  barges.  The  towboats  will 
be  of  unusual  power  for  the  upper  Mis¬ 
sissippi,  developing  1500  hp.  on  3V^-ft. 
draft  and  2000  hp.  on  4-ft.  draft,  the 
difference  in  draft  being  controlled  by 
the  amount  of  coal  carried.  These  boats 
will  be  of  stem-wheel  type  and  will  in¬ 
corporate  all  of  the  most  approved  de¬ 
tails  in  boilers  and  machinery. 


ARTHUR  NEWRU.  TALBOT 


road  work  in  the  West.  In  the  latter 
years  he  returned  to  his  alma  mater  to 
become  a  member  of  its  faculty.  In 
1890  he  was  made  professor  of  muni¬ 
cipal  and  sanitary  engineering  and 
given  charge  of  theoretical  and  applied 
mechanics,  and  he  has  held  these  posts 
ever  since.  Although  he  has  thus  re¬ 
mained  27  years  in  one  place,  his  ac¬ 
tivities,  both  in  the  development  of  en¬ 
gineering  education  at  the  University 
of  Illinois  and  in  his  outside  work,  have 
made  him  a  prominent  feature  in  en¬ 
gineering  investigations. 

Under  Professor  Talbot’s  direction 
the  University  of  Illinois  developed 
systematic  laboratory  work  in  strength 
of  materials  as  early  as  1890,  his  ef¬ 
forts  culminating  in  one  of  the  best- 
equipped  material-tesing  laboratorie.s 
in  the  country.  Under  his  direction, 
too,  have  been  made  important  studies 
of  the  properties  of  built-up  iron  and 
steel  members,  brick  and  terra  cotta 
columns,  timber,  paving  brick  and  re¬ 
inforced  concrete. 

The  hydraulic  laboratory  of  the  Uni¬ 
versity  of  Illinois,  also  one  of  the  best 
equipped  of  its  kind  in  the  country,  is 
likewise  in  part  his  work.  He  has 


Date  of  Foreign  Trade  Convention 
Is  Changed 

The  Executive  Committee  of  the  Na¬ 
tional  Foreign  Trade  Council  announces 
that  “owing  to  the  railroad  congestion 
and  the  desire  of  the  Council  to  coop¬ 
erate  with  the  Government  in  the  relief 
of  the  situation  due  to  the  war,”  the 
dates  of  the  Fifth  National  Foreign 
Trade  Convention  to  be  held  at  Cincin¬ 
nati,  Ohio,  have  been  changed  from 
Feb.  7-9  to  Apr.  18-20. 

No  change  in  plan  and  scope  is  con¬ 
templated.  The  three  days  of  the  con¬ 
vention  will  be  devoted  to  the  obliga¬ 
tion  laid  upon  the  foreign  trade  enter¬ 
prise  of  the  United  States  to  help  in 
winning  the  war,  as  well  as  to  discus¬ 
sion  of  the  war-winning  value  of  for¬ 
eign  trade  in  sustaining  credit  through 
the  maintenance  of  the  gold  reserve, 
and  in  insuring  supplies  of  necessary 
raw  materials  for  war  use.  Considera¬ 
tion  will  also  be  given  to  the  demands 
and  problems  of  the  renewed  competi¬ 
tion  after  the  war, 
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Opinions  Conflict  on  Pending 
Water-Power  Legislation 

The  House  of  Representatives  on 
Jan.  11  adopted  a  resolution  creating 
a  special  committee  of  18  which  is  to 
handle  all  water-power  legislation  dur¬ 
ing  the  present  Congress  except  bills 
over  w'hich  the  Committee  on  Foreign 
Affairs  has  jurisdiction. 

To  this  latter  committee  has  been 
referred  a  bill  introduced  on  Jan.  9, 
empowering  the  President  to  take  over 
all  the  water-power  plants  on  the 
American  side  at  Niagara  Falls.  The 
owners  of  the  plants  are  to  receive  a 
“just  and  fair  compensation  for  the 
use  of  their  property,”  to  be  Axed  by 
an  impartial  agency  to  be  named  by  the 
President  upon  the  basis  of  a  reason¬ 
able  proAt  in  time  of  peace.  The  Presi¬ 
dent  is  also  authorize  to  import  from 
Canada  the  maximum  horsepower  per- 
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“Sense”  of  American  Society  Meeting  Opposed 
to  Revised  Constitution 

Discussion  Headed  Off  by  Resolution  Calling  for  Letter 
Ballot — Final  Reports  of  Two  Committees  Accepted 


milled  under  exislinp:  Irealies  and  to 
open  neROtiations  for  a  new  treaty  pro- 
vidinR  for  increased  diversion  of  water 
on  the  American  side,  “havinsr  due  re¬ 
gard  for  the  preservation  of  the  scenic 
grandeur  of  Niagara  Falls  and  of  the 
rapids.”  The  bill  appropriates  $20,- 
000,000  as  a  revolving  fund  to  pay  for 
installations  to  increase  the  power  and 
to  meet  any  deficits  that  may  be  in¬ 
curred  in  the  operation  of  the  plants. 

While  some  opposition  has  been 
voiced  in  the  House  to  the  administra¬ 
tion  bill  providing  for  the  grant  of 
licenses  by  the  Government  for  the  de¬ 
velopment  of  water-power  projects,  the 
prospects  for  its  passage  there  after 
some  amendment  appear  favorable. 

In  the  Senate  the  prospect  is  uncer¬ 
tain.  The  Shields  bill,  which  has  al¬ 
ready  passed  the  Senate,  is  itself  a 
compromise  measure,  and  while  it  is 
understood  that  the  Administration 
will  endeavor  to  bring  the  Senate  to 
the  support  of  its  measure,  the  har¬ 
monizing  of  conflicting  opinions  may 
prove  impossible. 


Highway  Board  Submits  Plan 
for  Terminal  Relief 

The  Highways  Transport  Committee 
of  the  Council  of  National  Defense 
presented  to  the  Highway  Traffic  Asso¬ 
ciation  of  New  York  its  plan  for  the 
relief  of  the  terminal  congestion  which 
is  at  present  such  a  tremendous  prob¬ 
lem  in  Manhattan.  The  scheme  as  ex¬ 
plained  by  Roy  D.  Chapin,  chairman  of 
the  committee,  at  a  meeting  held  at 
the  Automobile  Club,  New  York  City, 
Jan.  16,  involves  a  practical  pooling  of 
the  trucking  resources  of  the  city  in 
order  to  effect  what  is  known  as  “store- 
door  deliveries,”  through  which  indi¬ 
vidual  consignees  will  surrender  their 
privilege  of  having  freight  held  in  cars. 

As  outlined  by  Mr.  Chapin,  the  reg¬ 
ulations,  if  adopted,  will  result  in  the 
unloading  of  cars  as  soon  as  possible 
after  their  receipt  at  Manhattan  piers 
or  freight  stations.  This  unloading 
will  be  done  by  railroad  employees  who 
will  pile  the  freight  according  to  de¬ 
livery  zones.  While  a  merchant  may 
use  his  own  trucks  to  carry  freight  to 
the  piers  or  stations,  he  may  not  place 
in  them  goods  intended  for  more  than 
one  station.  As  soon  as  the  truck  is 
unloaded  it  virtually  passes  from  the 
control  of  its  owner,  and  cannot  leave 
the  pier  or  station  until  it  is  fully 
loaded  with  freight.  This  loading  will 
he  so  arranged  that  trucks  will  make 
ileliveries  in  only  one  zone,  but  perhaps 
to  several  merchants. 

The  committee  announced  that  their 
plan  was  submitted  in  the  hope  of 
drawing  the  widest  possible  critic! 3m. 
As  it  now  stands  it  is  proposed  only  as 
a  remedy  to  be  applied  to  the  Borough 
of  Manhattan,  New  York  City.  How¬ 
ever,  the  committee  pointed  out  that 
“store-door  delivery”  was  at  present 
the  only  plan  under  which  freight  could 
be  shipp^  in  Great  Britain,  and  that 
its  oj^ration  has  demonstrate  that  its 
simplicity  and  expedition  had  more 
than  outweighed  the  objections. 


What  was  expecte<l  by  some  to  be  a 
spirited  discussion  of  the  proposed  re¬ 
vised  constitution  of  the  American 
Society  of  Civil  Engineers  was  fore¬ 
stalled  yesterday,  Jan.  16,  at  the  65th 
annual  meeting  of  the  society  by  a 
resolution  referring  the  matter  to  the 
membership  for  letter  ballot.  Nelson 
P.  Lewis,  who  opposed  the  changes,  in¬ 
troduced  the  resolution;  and  embodied 
in  it  was  a  declaration  that  the  “sense 
of  the  meeting”  was  opposed  to  the 
adoption  of  the  revision.  The  resolu¬ 
tion  was  passed  without  discussion. 
Thanks  to  the  quick  disposal  of  this 
matter,  and  the  absence  of  new  busi¬ 
ness,  the  meeting  was  adjourned  in  two 
hours  and  15  minutes,  despite  the 
necessary  injection  into  the  proceed¬ 
ings  of  the  president’s  address,  and  the 
half-hour  consumed  in  the  reading  of 
the  printed  reports  of  the  board  of 
direction,  secretary  and  i  treasurer. 
Two  final  reports,  those  of  the  commit¬ 
tees  on  road  materials  and  on  steel 
columns  and  struts,  were  accepted  with 
little  discussion.  Progress  reports 
were  received  from  the  four  other  spe¬ 
cial  committees. 

Although  803  members  were  regis¬ 
tered  as  having  indicated  their  inten¬ 
tion  to  be  at  the  meeting,  the  actual 
attendance  was  considerably  less  than 
that  of  last  year.  A  war  service  flag 
displayed  showed  953  members  of  the 
society  in  service,  but  it  was  stated 
that  the  number  is  tiUw  nearly  1000. 

The  first  business  of  the  meeting  was 
the  address  by  the  incoming  president, 
George  H.  Pegram,  extracts  from 
which  appear  on  page  116.  As  stated 
there,  this  address  was  delivered  at 
this  time  because  of  the  abandonment 
of  the  annual  convention  last  June. 

Report  of  Board  of  Direction 

The  annual  report  of  the  board  of 
direction  showed  a  net  gain  in  member¬ 
ship  of  398,  as  compared  with  283  for 
the  previous  year.  The  total  member¬ 
ship  Jan.  1,  1918,  was  8590. 

During  the  year  additional  payments 
aggregating  $208,500  have  been  made 
to  the  United  Engineering  Society, 
bringing  the  total  cost  of  the  share  of 
this  society  on  this  account  up  to  $262,- 
600.  To  secure  this  money  a  mortgage 
debt  of  $150,000  has  been  incurred,  the 
balance,  $112,500,  having  been  paid  out 
of  reserve  and  current  funds. 

War  activities  of  the  society  men¬ 
tioned  in  the  report  include  the  joint 
telegram  signed  by  President  Pegram 
and  the  presidents  of  the  other  founder 
societies  Feb.  6,  expressing  to  Presi¬ 
dent  Wilson  the  cordial  unity  in  sup¬ 
port  of  the  administration  of  the  com¬ 
bined  membership  of  30,000  engineers; 
the  adoption  Mar.  7  of  resolutions  com¬ 
mending  the  severing  of  diplomatic  re¬ 
lations  with  Germany,  and  offering  to 
the  Government  all  of  the  service  of 


which  the  members  were  severally  and 
collectively  capable;  the  adoption  by 
the  board  Apr.  18  of  resolutions  urging 
Congress  to  pass  a  bill  for  universal 
military  training;  the  aid  extended  by 
the  membership  in  the  recruiting  ol 
engineer  regriments;  and  the  offer  ol 
the  old  society  house  to  the  food  ad¬ 
ministration.  Among  the  other  of  the 
many  activities  of  the  year  recounted 
in  the  report  are,  besides  the  moving  of 
the  society  to  its  new  quarters  in  the 
Engineering  Societies  Building  and  the 
formal  welcome  of  Dec.  7,  the  forma¬ 
tion  of  the  Engineering  Council  and 
the  appointment  of  Alfred  D.  Flinn. 
director  of  the  American  Society  of 
Civil  Engineers,  as  executive  secretary 
of  the  United  Engineering  Society 
the  Engineering  Foundation  and  tht 
Engineering  Council. 

ENGINF.ERING  EDUCATION 

Desmond  Fitzgerald,  chairman  of 
the  special  committee  on  engineering 
education,  announced  that  while  the 
committee  could  still  report  progress 
only,  a  full  report,  based  on  the  find¬ 
ings  of  the  Carnegie  Foundation,  would 
probably  be  issued  this  year.  At  his 
request  Dr.  C.  R.  Mann  reviewed  briefly 
what  had  been  previously  reported  by 
the  foundation  and  what  lines  the  in¬ 
vestigation  had  followed  since  the  last 
report.  He  mentioned  three  elements 
in  the  average  engineering  problem — 
science,  practice  and  cost.  He  held  that 
most  of  the  schools  dealt  with  the  first 
well,  the  second  fairly  so,  but  the  third 
hardly  at  all — and  yet  the  control  of 
engineering  work  is  largely  in  the 
hands  of  those  who  are  concerned  pri¬ 
marily  with  the  cost.  The  forthcoming 
report  will  indicate  how  engineering 
education  should  be  shaped  to  recognize 
the  importance  of  this  third  element. 

A  247-page  progress  report  of  the 
special  committee  on  stresses  in  rail¬ 
road  track  was  presented  by  Prof.  A. 
N.  Talbot,  chairman  of  the  committee 
and  incoming  president  of  the  society. 
Still  further  progress,  stated  Professor 
Talbot,  has  been  made  since  Nov.  3, 
when  the  report  was  printed. 

Brief  progress  reports  of  the  soil 
and  water-rights  committees  were  pre¬ 
sented. 

Two  Final  Reports  Accepted 

A  final  report  of  the  committee  on 
materials  for  road  construction  was 
presented  by  George  W.  Tillson,  in  the 
absence  of  Lieut.  Col.  W.  W.  Crosby. 
Mr.  Tillson  pointed  out  that,  while  the 
report  emb  >died  many  of  the  sugges¬ 
tions  made  at  the  various  discussions 
of  the  progress  reports,  it  could  not 
accept  them  all,  and  was  perhaps  not 
even  entirely  in  accord  with  the  views 
of  the  individual  members  of  the  com¬ 
mittee.  He  also  contended  that  with 
road  work  in  such  an  experimental 


etry  and  Its  Application  to  the  Pre¬ 
cise  Testing;  of  Hydro-Electric  Gen¬ 
erators”;  J.  James  R.  Croes  Medal,  to 

H.  S.  Prichard,  for  his  paper  on  the 
effects  of  straining  structural  steel 
and  wrought  iron;  Thomas  Fitch  Row¬ 
land  Prize,  to  J.  Vipond  Davies,  for  his 
paper  on  the  Astoria  tunnel  under  the 
East  River  in  New  York  City;  James 
I^aurie  Prize,  to  H.  R.  Stanford,  for  his 
paper  on  the  Pearl  Harbor  dry  dock; 
CollinKWood  Prize  for  juniors,  to  C.  E. 
Chase,  for  his  paper  on  the  Cherry 
Street  bridge,  Toledo,  Ohio. 

Officers  for  the  coming:  year  are  elect¬ 


ed  as  follows:  President,  Arthur  N. 
Talbot;  vice  presidents,  John  F.  Cole¬ 
man  and  Nelson  P.  I^ewis;  treasurer. 
Georgre  W.  Tillson;  directors — District 

I,  Georg:e  W.  Goethals  and  A.  M.  Hunt; 
District  4,  Samuel  Tobias  Wagner; 
District  9,  E.  E.  Wall;  District  10, 
Milo  S.  Ketchum;  District  11,  Harr>’ 
Hawgood;  members  of  the  nominating 
committee — District  1,  Charles  E. 
Trout;  District  2,  Clarence  Blakeslee; 
District  4,  Robert  Famham;  District  7, 

J.  H.  Darling;  District  8,  C.  A.  Morse; 
District  9,  C.  E.  Johnston;  District  12, 
Joseph  Jacobs. 


and  street  construction  ana  mainte¬ 
nance,  and 

That  it  is  requested  that  said  policy 
contain  a  statement  that  freight  cars 
shall  be  furnished  next  spring  for  the 
transportation  of  the  necessary  mate¬ 
rials  for  the  construction  and  mainte¬ 
nance  of  streets  and  roads  of  economic 
or  military  value. 


Road  Industries  To  Organize 
for  Active  Work 

After  conferring  with  the  Office  of 
Public  Roads,  the  Highways  Trans¬ 
port  Committee  and  the  executive 
committee  of  the  American  Association 
of  State  Highway  Officials,  the  High¬ 
way  Industries  Association,  which  was 
tentatively  formed  in  Detroit  Dec.  28. 
will  hold  a  final  organization  meeting 
in  Chicago  at  the  Auditorium  Hotel, 
Jan.  21.  At  this  meeting  every  facility 
and  effort  will  be  marshalled  to  the 
support  of  an  economically  sound  pro¬ 
gram  of  highway  construction  and 
maintenance.  This  is  in  accord  with 
the  announced  purpose  of  the  associa¬ 
tion,  which  is  as  follows: 

“The  objects  shall  be  to  assist  in  co¬ 
ordinating  the  highways  with  the  other 
transportation  agencies  of  the  country; 
to  encourage  the  development  of  high¬ 
ways  that  will  advance  the  economic 
life  of  the  nation;  to  stimulate  their 
use  in  such  manner  as  to  facilitate  and 
cheapen  the  transportation  of  food, 
raw  materials  and  finished  products, 
and  to  cooperate  with  Government 
agencies,  both  state  and  national,  to  the 
end  that  our  highways  may  be' of  max¬ 
imum  service  in  the  transportation  sys¬ 
tem  of  our  country.” 

S.  T.  Henry,  Colorado  Building, 
Washington,  D.  C.,  is  acting  as  secre¬ 
tary  of  the  committee  on  organization. 


Chicago  Sanitary  District 
Has  New  Plan 

The  trustees  of  the  Chicago  Sanitary 
District  adopted  Jan.  5  a  plan  under 
which  they  propose  to  contribute  some 
$450,000  toward  the  construction  by 
the  Federal  Government  of  submerged 
weirs  in  the  Niagara  and  St.  Clair 
Rivers,  to  raise  the  level  of  the  water 
of  the  Great  lakes,  provided  the  Gov¬ 
ernment  will  discontinue  its  opposition 
to  the  withdrawal  by  the  district  of 
sufficient  water  to  dilute  the  sewage  of 
Chicago  in  its  flow  through  the  Drain¬ 
age  Canal  to  the  Mississippi  River. 
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Abolishing  Secrecy  in  Army  Contracts 

Indications  in  Washinjsrton  Point  to  Change  in  Present  Contracting 
Methods — Public  Opinion  Responsible 


Rapid-Transit  Agreement  Is 
Reached  in  Philadelphia 

The  Philadelphia  Councils  on  Jan.  3 
passed  an  ordinance  carrying  a  40-year 
contract  with  the  Philadelphia  Rapid 
Transit  Co.  for  the  operation  of  all 
surface  and  rapid-transit  lines  in  the 
city.  The  Frankford  elevated  railway 
and  all  further  rapid-transit  lines  are 
to  be  operated  as  soon  as  completed, 
and  traffic  exchange  between  these  and 
the  surface  lines  throughout  the  city 
is  arranged.  The  agreement  establishes 
complete  community  of  interest  be¬ 
tween  the  city  and  the  company.  It 
provides  for  a  board  of  supervisory  en¬ 
gineers,  three  in  number,  to  direct  the 
planning,  equipment  and  operation  of 
the  lines  and  to  change  the  rates  of 
fare  whenever  financial  conditions  re¬ 
quire.  This  board  will  work  under  the 
approval  of  the  State  Public  Utilities 
Commission. 

Full  guarantee  of  5%  earnings  on 
the  company’s  present  capitalization  of 
$30,000,000  is  provided  for,  and  divi¬ 
dend  payments  are  strictly  limited  to 
this  amount.  Gross  earnings  are  to  be 
applied  consecutively  to  operating  ex¬ 
penses,  taxes,  fixed  charges,  rental  to 
the  city  under  the  1907  contract  and  a 
5%  dividend  payment  divided  between 
city  and  company  in  the  ratio  of  their 
capital  interests.  What  is  left  over  and 
above  this  amount  is  to  be  put  into  a 
surplus  fund  for  covering  the  opera¬ 
tions  of  less  successful  years.  All  pay¬ 
ments  have  cumulative  preference.  The 
city  may,  however,  at  any  time  trans¬ 
fer  part  of  the  burden  of  fixed  charges 
on  its  own  investment  to  the  taxpayer, 
thereby  relieving  the  car  rider.  'This  is 
done  by  certification  each  year  to  the 
company  by  the  city  authorities  of  the 
amount  of  the  city’s  capital  interest 
which  for  the  purposes  of  that  year  is 
to  be  taken  into  account. 

Adjustment  of  the  rate  of  fare  is  to 
be  made  by  the  board  of  supervisory 
engineers  when  the  surplus  becomes 
too  large  or  too  small.  For  the  pres¬ 
ent.  fares  throughout  the  city  are  to  be 
five  cents  with  free  transfers  (abolish¬ 
ing  the  present  three  cents  for  tickets), 
except  in  the  downtown  district  or  “de¬ 
livery  zone,”  where  the  transfer  tickets 
are  retained.  The  company  is  to  start 
operating  the  Frankford  elevated  rail¬ 
way  as  soon  as  completed,  connecting 
it  up  with  the  Market  St.  subway. 

The  contract  is  to  run  for  40  years 
(to  1957),  but  there  is  provision  for  re¬ 
capture  of  the  entire  system  or  part  of 
the  system  by  the  city  at  any  prior 
time.  The  contract  still  requires  vote 
of  the  stockholders  of  the  company  to 
ratify  it,  but  as  it  was  drawn  up  in 
consultation  between  representatives  of 
the  city  and  the  company  it  will  prob¬ 
ably  be  approved. 

Scranton  Puts  City  Engineer 
Under  Civil  Service 
By  a  unanimous  vote  of  the  retiring 
ty  Council  of  Scranton,  Penn.,  the 
office  of  city  engineer  of  that  city  will 
hereafter  be  filled  under  civil  service 
rules. 


Secret  buying  of  many  classes  of 
supplies  for  the  army  has  been  under 
fire  in  Washington  for  nearly  a  month, 
at  hearings  held  by  the  Senate  Com¬ 
mittee  on  Military  Affairs.  Although 
the  newspapers  have  reported  some  of 
the  testimony,  the  importance  of  this 
investigation  is  little  realized.  There 
have  been  general  complaints  from 
manufacturers  of  construction  ma¬ 
chinery,  building  supplies,  clothing  and 
munitions,  as  well  as  from  contractors, 
that  they  were  given  no  opportunity  to 
do  business  with  the  army,  on  account 
of  its  policy  of  secrecy,  although  there 
was  no  such  difficulty  in  bidding  on 
navy  and  marine  corps  supplies. 

So  long  as  only  manufacturers  grum¬ 
bled,  the  public  attributed  the  com¬ 
plaints  to  the  chagrin  of  disappointed 
business  men.  But  when  thousands  of 
young  men  sent  to  cantonments  and 
camps  wrote  home  that  they  had  inade¬ 
quate  clothing,  when  it  became  known 
that  there  was  an  insufficient  supply 
of  certain  classes  of  arms  to  enable  the 
men  to  receive  prompt  training  in  their 
use,  then  the  public  took  the  matter  in 
hand.  During  the  recent  recess  of 
Congress,  some  of  its  members  have 
been  making  personal  investigations  at 
camps  and  cantonments  and  others 
have  been  corresponding  with  men  who 
know  about  the  conditions  of  these 
young  soldiers.  And  as  a  result,  the 
Senate  Committee  on  Military  Affairs, 
which  is  one  of  the  “strong”  commit¬ 
tees  of  Congress,  has  been  trying  to 
find  out  why  the  young  soldiers  have 
had  to  put  up  with  deficient  equipment 
and  defective  living  conditions.  Really, 
however,  what  is  on  trial  before  the 
committee  is  the  system  of  secret  con¬ 
tracting  adopted  by  the  Secretary  of 
War  at  the  instance  of  the  Committee 
on  Supplies  of  the  Council  of  National 
Defense. 

Reason  for  Present  Policy 

In  the  first  annual  report  of  the 
Council  of  National  Defense,  just  made 
public,  there  is  a  detailed  explanation 
of  the  reason  for  the  adoption  of  this 
policy  and  the  text  of  the  order  of  the 
Secretary  of  War  of  Apr.  12,  1917, 
directing  that  contracts  “for  the  supply 
and  equipment  of  the  army,  for  fortifi¬ 
cations  and  other  works  of  defense 
.  .  .  will  be  made  without  resort 

to  advertising  for  bids  in  the  letting 
of  the  same.”  Further  information 
concerning  this  order  was  given  in  the 
testimony  of  Charles  Eisenman,  of  the 
Committee  on  Supplies,  before  the  Sen¬ 
ate  Committee.  He  went  to  New  York 
“to  do  a  job”  and  found  that  news  of 
what  he  was  after  had  already  reached 
the  trade,  so  that  he  could  not  accom¬ 
plish  his  purpose.  He  accordingly 
urged  the  adoption  of  a  policy  of  par¬ 
tial  secrecy  concerning  the  work  of  his 
committee,  so  that  while  the  trade 
would  receive  advance  notice  of  the  let¬ 


ting  of  contracts  for  the  materials  in 
which  he  was  particularly  interested  it 
would  not  get  enough  information  to 
enable  combinations  to  be  formed  to 
advance  the  price  of  products  or  cor 
ner  any  market.  This  policy  was 
adopted. 

Under  it,  and  by  order  of  the  Secre¬ 
tary  of  War,  the  committee  designated 
what  grades  of  supplies  should  be 
bought  and  who  should  get  the  con¬ 
tracts  for  them,  the  Quartermaster 
Corps  merely  drafting  the  form  of  con¬ 
tracts,  signing  them  and  inspecting  the 
materials.  Specifications  for  different 
classes  of  materials  were  prepared  by 
the  committee  and  submitted  to  manu¬ 
facturers.  In  many  cases  the  price 
which  the  Government  would  pay  was 
fixed,  and  all  the  manufacturer  could 
do  was  to  agree  to  furnish  a  certain 
amount  of  goods  of  specified  quality  at 
a  price  fixed  by  the  Committee  on  Sup¬ 
plies.  Mr.  Eisenman  testified  under 
oath  that  this  policy  saved  the  Govern¬ 
ment  large  sums,  furnished  supplies  of 
good  quality  as  rapidly  as  needed,  and 
that  shortages  which  might  exist  at 
catnps  were  due  to  other  causes  than 
the  system  of  buying  without  public 
advertising.  A  large  amount  of  testi¬ 
mony  was  introduced  to  the  effect  that 
this  system  prevented  the  early  deliv¬ 
ery  to  the  Government  of  supplies  it 
needed,  failed  to  utilize  the  manufac¬ 
turing  capacity  of  the  country,  caused 
a  deterioration  in  quality  of  certain 
supplies,  and  did  not,  in  fact,  furnish 
supplies  as  promptly  as  claimed  by  Mr. 
Eisenman  nor  as  promptly  as  was  the 
case  with  the  Navy  Department. 

At  this  writing  the  Senate  Commit¬ 
tee  has  not  finished  its  hearings  and 
its  official  report  will  probably  not  be 
ready  for  some  time.  But  some  mem¬ 
bers  of  the  committee  have  already  in¬ 
troduced  bills  which,  if  passed,  will 
radically  change  the  present  system  of 
purchasing  army  supplies.  Conse¬ 
quently  the  time  has  come  at  last  when 
there  can  be  no  objection  to  a  public 
discussion  of  a  policy  which  has  caused 
great  dissatisfaction  among  leading 
producers  of  army  supplies  of  many 
classes. 

Reason  Against  Present  Poucy 

The  claims  for  the  present  policy 
have  already  been  stated.  In  favor  of 
the  policy  of  awarding  contracts  only 
after  public  advertisement,  there  is, 
first  the  statutory  requirement  for  the 
use  of  this  policy  on  (^vemment  work, 
which,  it  is  held  in  some  quarters  in 
Washington,  has  been  violated  by  the 
War  Department’s  order  of  Apr.  12, 
1917.  A  second  claim  in  favor  of  pub¬ 
licity  is  that  there  can  be  no  complaint 
of  collusion  or  favoritism,  such  as  is 
now  rife  over  many  army  contracts.  A 
third  claim  is  that,  under  existing  stat¬ 
utes,  the  products  of  any  manufactur¬ 
ing  plant  can  be  commandeered  if  bid 
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prices  are  considered  too  hif^rh.  A 
fourth  claim  is  that  where  (Treat  diffi¬ 
culty  is  experienced  in  getting  goods 
of  a  desired  quality  at  an  early  date, 
as  was  the  case  with  cloth  for  uniforms 
about  eight  months  ago,  the  fact  would 
beconie  known  publicly  and  available 
supplies  of  a  better  quality  which  could 
be  delivered  more  quickly  could  be 
bought  at  a  slightly  higher  price  with¬ 
out  receiving  public  condemnation  as 
extravagant. 

The  objection  most  frequently  urged 
against  the  policy  is  that  it  will  entail 
a  serious  loss  of  time,  which  is  met  by 
the  assertion  that  purchasing  by  the 
Navy  Department  under  this  policy 
has  been  far  more  prompt,  efficient  and 
satisfactory  to  the  sellers  than  the  pol¬ 
icy  of  the  War  Department,  although 
the  purchasing  for  the  latter  was  done 
by  leading  men  drawn  from  many  lines 
of  business  and  that  for  the  navy  was 
directed  by  a  former  newspaper  man. 

The  general  opinion  is  that  Congress 
will  favor  the  abolition  of  the  present 
purchasing  system  of  the  War  Depart¬ 


ment,  and  will  not  only  require  public¬ 
ity  re(Tarding  contracts,  but  will  (rive 
back  to  some  Government  a(!rent  or 
a(cencies  the  powers  over  contracts 
now  vested  in  various  subcommittees 
working  under  the  Council  of  National 
Defense.  Whether  that  agent  should 
be  a  Director  of  Munitions  or  the  sev¬ 
eral  lar(Te  divisions  of  the  War  De¬ 
partment  is  being  warmly  debated  in 
Washin(Tton.  The  recent  changes  in 
the  Ordnance  Department  would  point 
logically  to  a  trial  of  the  latter  plan 
for  ordnance,  while  it  is  quite  gen¬ 
erally  held  that  so  far  as  the  Quarter¬ 
master’s  Department  is  concerned,  the 
record  of  General  Goethals  at  Panama 
warrants  giving  him  an  opportunity 
to  show  if  that  department  can  be  suffi¬ 
ciently  freed  from  red  tape  to  become 
an  effective  organization. 

Con(n'ess  will  certainly  take  some 
action,  for  the  families  of  the  boys  in 
the  camps  and  cantonments  will  insist 
on  reform  qnd  the  changes  under  way 
are  evidently  a  response  to  the  public 
protest  against  past  conditions. 


Join  Local  Engineering 
Society  First 

Membership  in  Local  Recomniended  as 
Prerequisite  to  Acceptance  in 
National  Societies 

The  executive  board  of  the  Cleveland 
Engineering  Society  approved  on  Jan 
7  a  recommendation  of  its  intersociety 
relations  committee  (B.  A.  Stone,  chair 
man)  that  membership  in  a  local  en¬ 
gineering  society  be  made  a  prerequisite 
of  membership  in  the  national  engi¬ 
neering  societies.  The  report  follows; 

“It  is  evident,  from  many  printed 
articles  in  the  technical  press,  from 
utterances  of  public  speakers  and  from 
the  official  actions  of  many  technical 
societies,  local  and  national,  that  then 
is  a  widespread  and  growing  conviction 
that  engineers  by  their  training  and 
equipment  are  especially  qualified  to 
direct  and  administer  public  works  and 
civic  affairs  to  the  better  advantage  of 
the  entire  community. 

“It  is  essential  for  the  successful  con¬ 
duct  of  such  service  that  there  should 
be  efficient  organization  and  unselfish 
cooperation  of  the  entire  body  of  en¬ 
gineers.  The  foundation  units  of  such 
an  organization  must  be  the  local  so¬ 
cieties.  For  the  majority  of  engineers 
their  local  interests  are  of  the  first  im¬ 
portance.  These  affect  most  directly 
their  conditions  of  living  and  their  so¬ 
cial  relations  as  members  of  the  com¬ 
munity. 

“It  is  necessary  for  the  engineers  of 
each  community  to  act  as  a  body  before 
any  efficient  nationwide  cooperation  can 
be  effected.  Therefore,  the  first  essen¬ 
tial  is  the  formation  of  strong  local  en¬ 
gineering  societies.  The  national  so¬ 
cieties  should  draw  their  strength  from 
the  whole  body  of  engineers.  The  na¬ 
tional  societies  and  local  societies 
should  be  mutually  supporting  and  not 
competitive.  The  national  societies  will 
probably  always  be  divided  along  pro¬ 
fessional  lines.  The  national  societies 
can  best  promote  the  advance  of  tech¬ 
nical  knowledge.  For  the  prosecution 
of  those  wider  activities  technical  lines 
should  be  ignored  and  the  national  so¬ 
cieties  brought  into  the  closet  relations 
with  the  all-inclusive  local  societies. 

“To  this  end  we  respectfully  suggest 
that  the  national  societies  consider  as  a 
prerequisite  to  membership  that  a  can¬ 
didate  shall  show  membership  in  an 
accredited  local  society. 

“Your  committee  asks  the  approval 
of  the  above  recommendation  by  the 
society,  that  this  report  be  published 
and  its  consideration  urged  upon  other 
engineering  bodies  endeavoring  to  pro¬ 
mote  cooperation.” 

Schwab  Put  On  Bethlehem  City- 
Planninsr  Commission 

The  new  city  commission  of  Bethle¬ 
hem,  Penn.,  has  created  a  city-planninc 
commission  consisting  of  Charles  M 
Schwab,  president,  Bethlehem  Steel 
Co.;  W.  A.  Wilbur  and  three  others.  Mr. 
Schwab  is  credited  with  having  often 
expressed  the  desire  to  make  Bethlehem 
the  model  industrial  city  of  the  world. 


Proposes  Use  of  Men  in  Army 
Prisons  on  Roads 

Bill  in  Congress  Would  Make  Available 
Much  I.jibor  for  Military  High¬ 
way  Work 

Prisoners  in  the  United  States  Army 
and  Navy  prisons  can  be  employed  in 
the  construction  of  military  roads  and 
highways  upon  the  passage  in  Congress 
of  legislation  intr^uced  at  this  ses¬ 
sion  by  Senator  Hoke  Smith,  of 
Geor(na.  This  is  not  to  be  confused 
with  such  employment  of  prisoners  of 
war,  for  which  no  legislation  is  needed. 

The  bill  authorizes  the  Secretary  of 
War  and  the  Secretary  of  the  Navy  to 
employ  military  prisoners  in  the  manu¬ 
facture  of  war  supplies  and  in  the  con¬ 
struction  of  military  roads,  to  make 
agreements  for  the  use  of  necessary 
machinery  and  the  finding  of  available 
material,  and  to  supervise  the  work  of 
county  and  state  highway  officials  who 
may  be  charpred  with  the  development 
of  the  proposed  roads. 

Army  prisoners  already  are  em¬ 
ployed  on  road  work  within  the  can¬ 
tonments  of  the  National  Army.  Th^ 
bill  will  make  possible  their  employ¬ 
ment  on  roads  leading  to  the  canton¬ 
ments.  In  many  instances  the  canton¬ 
ments  are  without  good  road  .  connec¬ 
tions  witn  the  railroads  and  main  high¬ 
ways,  making  the  transportation  of 
supplies  difficult  in  bad  weather. 

Auxiliary  Water-Supply  for 
Jersey  City 

Bids  for  an  auxiliary  water-supply 
of  6,000,000  gal.  a  day  for  three  years, 
with  the  privile(Te  of  calling  for  an  ad¬ 
ditional  amount  up  to  12,000,000  gal., 
have  been  authorized  by  the  city  com¬ 
mission  of  Jersey  City,  N.  J.,  on  rec¬ 
ommendation  of  Commissioner  Michael 
L.  Fapren,  director  of  streets  and  public 
improvements.  The  auxiliary  supply 
is  designed  to  tide  the  city  over  during 


the  proposed  construction  of  a  duplicate 
supply  conduit  from  the  Boonton  im¬ 
pounding  reservoir  on  the  Rockaway 
River.  The  existing  conduit  has  a 
nominal  capacity  of  50,000,000  gal.  a 
day  under  normal  operation  conditions. 
It  is  estimated  that  incrustation  has 
reduced  the  capacity  to  47,000,000  gal. 
By  means  of  pressure  reduction  the 
conduit  may  carry  55,000,000  gal. 
daily.  For  the  first  11  months  of  1917 
the  avera(Te  daily  consumption  was  53,- 
540,000  gal.  The  stora(Te  at  the  city 
end  of  the  conduit  is  small.  During  the 
recent  below-zero  weather  there  was  a 
serious  shorta(Te  of  water,  due  to  heavy 
waste  designed  to  keep  service-  pipes 
from  freezing.  On  Feb.  6  the  city  will 
receive  bids  for  duplicating  the  old  con¬ 
duit  beneath  the  Passaic  and  Hacken¬ 
sack  Rivers.  Plans  are  under  way  for 
duplicating  the  whole  conduit,  but  the 
estimated  time  for  construction  is 
about  three  years. 


Transactions  in  Lieu  of 
Convention 

The  first  of  the  three  numbers  of 
“Transactions”  of  the  American  So¬ 
ciety  of  Municipal  Improvements,  de¬ 
signed  to  take  the  place  of  the  1917 
convention,  has  been  issued  by  C.  C. 
Brown,  secretary,  2635  North  Penn¬ 
sylvania  St.,  Indianapolis,  Ind.  The 
second  number  is  scheduled  for  Janu¬ 
ary  and  the  third  for  April.  The  pres¬ 
ent  number  contains  reports  of  the 
secretary,  treasurer  and  finance  com¬ 
mittee  for  1916-1917,  a  report  from  the 
committee  on  sidewalks  and  street  de¬ 
sign,  and  papers  on  sewage-sludge 
pressing,  contract  forms  to  meet  war 
conditions,  financing  street  improve¬ 
ments,  and  requisites  of  an  equitable 
law  for  street  improvements.  Discus¬ 
sions  of  these  papers  and  the  submis¬ 
sion  of  additional  papers,  from  non- 
members  as  well  as  members,  are  so¬ 
licited  by  the  secretary. 
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In  this  Group  Besides  Capt.  Hulsart  and  Lihuts.  McCloi'd  and  Holstrom  at  left. 
Capt.  H.  W.  Holland  (1),  Private  S.  K.  .Almy  (2),  Corp.  Wm.  Van  V.  Stephens 
(3),  and  Sergeant  Mac  Isaac  (4),  have  been  identified  by  friends  and  relatives. 


Left  to  right,  Capt.  C.  R.  Hulsart,  1st.  Lieut.  Paul  Me  Cloud 
and  2nd.  Lieut.  E.  N.  Holstrom. 


Recently  one  company  laid  f  mile  of  standard-gage  in  3  lir.  10  min., 
shortly  after  another  beat  this  record  by  laying  |  mile^in  2  hr.  45 
min.  The  photograph  shows  narrow  gage  track-laying  equipment. 


Sbrct.  R.,  J.  Cairola  G«t) 

Serct.  now  Lieut.  Donald  Mac  Isaac, 

son  ot  F.  J  Mk  Isaac.  Pmtdent  o(  SniiUi,  Hauser  and  Mac  Isaac. 


The  following  extract  from  a  letter  written  Mr. 
Mac  Isaac  by  Col.  Henry  fV.  Hodge  tells  some¬ 
thing  about  the  battle: 

"I  want  to  write  you  a  line  of  congratulation 
on  the  conduct  of  your  son  in  the  recent  con¬ 
flict  with  the  Boches. 

"Everyone  here  says  that  but  for  his  heroism 
and  those  who  were  with  him  from  the _ En¬ 

gineers,  we  might  have  had  a  serious  fall  back, 
but  that  he  and  Lieut.  McCloud  and  a  few 
others  rallied  their  men  and  our  allies  and  held 
the  Boches.  I  hear  the  Allied  Commander  will 
probably  give  special  recognition  to  this  gallantry, 
and  I  am  sure  that  you  will  be  glad  that  your  boy 
is  one  of  the  first  to  show  that  we  Americans 
arc  going  to  do  our  part  in  this  great  struggle.” 


suNoe/twooD  irVMptitwoob 


‘‘The  court  stated  that  consent  de¬ 
crees  sliould  have  been  stamped  on 
their  faces  ‘By  consent  of  parties.’  Not 
only  has  every  decree  to  which  I  have 
{<iven  circulation  been  a  certified  copy 
of  the  decree  as  entered,  but  every  de 
cree  obtained  by  consent  has  plainly 
stated  that  fact  on  its  face,  just  as  the 
court  says  should  have  been  done.  This 
is  a  fact  which  clearly  appiears  in  the 
record  before  the  court.  If  the  court 
had  examined  the  record  he  would  have 
found  that  I  had  done  exactly  as  he 
says  I  should  have  done. 

“In  the  case  of  Thacher  vs.  Polk 
County  (235  Fed.,  724)  this  same  court 
held  in  1916  that  Thacher  was  estopped 
from  maintaininf?  suit  for  infringement 
because  he  had  not  warned  infrinfrers 
of  the  rights  he  was  seekinf?  to  enforce 
afrainst  Polk  County. 

“The  remarks  of  the  court  to  the 
effect  that  Congress  should  enact  a  law 
Kivini;  the  Attorney  General  power  to 
proceed  to  test  the  validity  of  patents 
apparently  overlooked  the  fact  that  the 
Attorney  General  has  always  had  power 
to  maintain  suit  to  set  aside  and  cancel 
patents  on  the  very  grounds  that  were 
charRed  aRainst  me  by  the  counsel  for 
the  State  of  Iowa.  The  United  States 
Supreme  Court  has  decided  that  the 
Attorney  General  may  brinR  suit  in 
the  name  of  the  United  States  where  a 
patent  for  a  Rrant  of  any  kind  issued 
by  the  United  States  has  been  obtained 
by  fraud,  by  mistake  or  by  accident,  or 
where  there  is  any  error  in  the  patent 
itself  capable  of  correction  (128  U.  S., 
316,  and  169  U.  S.,  648). 

“I  have  Riven  abundant  opportunity 
for  anyone  to  contest  the  validity  of  my 
patents,  for  I  have  filed  48  suits  in  all 
and  have  27  pendinR  at  the  present 
time.  My  litiRation  has  not  yet  pro- 
Rressed  beyond  a  few  decisions  in  the 
lower  courts,  althouRh  I  now  have  four 
cases  pendinR  in  the  Circuit  Courts  of 
Appeal.” 


The  patent  suit  in  which  the  State  of  law  providlhR  that  the  attorney  Ren- 
lowa,  by  special  leRislative  enactment,  eral,  or  someone  else,  may  institute  a 
took  up  the  defense  of  an  individual  proceedinR  testinR  the  validity  of  pat- 
who  was  sued  by  Daniel  B.  Luten  for  ents,  settlinR  the  riRhts  of  parties  on 
infrinRement  of  certain  of  his  concrete  both  sides,  as  to  the  validity  and  as  to 
bridRe  patents,  has  been  decided  in  the  the  construction  of  the  patent, 
lower  court  aRainst  the  patentee.  As  to  the  first  Rroup  of  claims  under 

The  suit  was  oriRinally  brought  by  Patent  No.  851,970,  which  provide  for 

Mr.  Luten  aRainst  the  Marsh  EnRi-  pavinR  the  bottom  of  the  waterway 

neerinR  Co.,  Des  Moines,  Iowa,  in  1912.  under  a  bridge  with  a  layer  of  concrete 

In  1913  the  legislature  enacted  a  having  a  depressed  end,  the  judge  de¬ 
law  authorizing  the  governor  to  direct  nied  the  validity  of  the  claims  on  the 
the  attorney  general  to  defend  any  ground  that  such  paving,  or  such  a 

suit  involving  the  validity  of  a  bridge  handling  of  stream  beds,  was  not  new 

patent,  and  pursuant  to  that  law  at  the  time  the  patent  was  granted. 
Henry  E.  Sampson,  assistant  attorney  He  said  further  that  it  did  not  need  in- 
general  at  that  time,  was  assigned  to  ventive  genius  to  vary  the  details  of 
the  case  on  behalf  of  the  state.  Wal-  that  paving,  as  was  done  in  the  patent, 
lace  R.  Lane,  Chicago,  was  called  in  The  second  group  of  claims  under  the 
as  associate  counsel,  and  he  finished  same  patent  relates  to  the  extending  of 
the  case  as  attorney  for  the  defendant,  spandrels  and  wing  walls  to  a  distance 
together  with  H.  M.  Havner,  the  pres-  and  height  sufficient  to  hold  the  earth 
ent  attorney  general.  fill  from  escaping  at  the  ends  at  the 

Over  600  pages  of  printed  testimony  spandrels.  The  judge  here  stated  that 
were  taken,  and  160  exhibits  produced,  while  he  could  not  determine  the ‘par- 
including  16  miniature  bridges  which  ticular  things  claimed  as  an  invention, 
were  made  for  the  help  of  the  court,  he  could  find  no  patentable  novelty  in 
On  Jan.  3,  1918,  Martin  J.  Wade,  sit-  the  idea, 
ting  as  judge  in  the  United  States  Dis-  ^  , 

trict  Court  for  the  southern  district  of  Design  Is  Not  Invention 

Iowa,  central  division,  dismissed  the  Judge  Wade  emphasized  the  differ- 
entire  petition,  involving  eight  of  the  ence  between  design  and  invention  and 
Luten  patents.  Judge  Wade’s  decision  pointed  out  that  in  judging  whether 
took  up  in  detail  four  of  the  patents  things  involve  inventive  genius  the 
before  the  court,  and  the  others  were  state  of  scientific  knowledge  in  the 
dismissed  in  the  general  ruling,  work  undertaken  has  to  be  considered. 
Judgment  was  allowed  against  the  In  his  comment  on  Patent  No.  853,202, 
complainant  for  costs.  The  specific  which  relates  to  a  provision  of  tension 
patents  mentioned  by  the  judge  in  his  members  over  the  extended  wall  of  an 
decision  were  Nos.  862,970,  853,202,  abutment  to  strengthen  the  structure 
863,203  and  934,411.  at  that  point,  the  judge  held  that  no 

,  ^  variation  in  methods  of  reinforcement 

Judge  Would  Note  Consent  Decrees  patentable.  The  disposition  of  re- 

The  judge  prefaced  his  decision  with  inforcement,  he  said,  is  a  matter  of 
a  criticism  of  “methods  disclosed  by  computation  and  one  which  any 
the  plaintiff  in  the  business  of  con-  .skilled  engineer  should  be  able  to  per- 
.structing  bridges  or  getting  the  busi-  form.  If  one  man  is  more  skillful  than 
ness  of  designing  bridges.”  He  said,  ia  another  and  better  able  to  figure  out  a 
part:  “These  methods  no  court  can  ap-  certain  method,  he  should  not  receive 
prove — some  of  them,  at  least.  I  am  the  monopoly  rights  of  a  patent.  The 
not  sure  but  that  they  ought  to  be  con-  same  argument  related  to  Patent  No. 
strued  as  sufficient  to  deny  the  party  863,203,  the  claims  of  which  are  on 
relief  on  the  ground  that  he  does  not  a  method  of  reinforcing  a  concrete 
come  into  equity  with  clean  hands.  I  arch.  Here  the  judge  stated  that  there 
refer  especially  to  the  half  truths  may  be  some  invention  in  this  patent, 
which  are  worse  than  falsehoods,  in  but  it  is  only  for  the  particular  ar- 
some  of  these  representations  made  rangement  of  steel  noted  in  the  claims, 
to  contractors.  Because  when  a  man  and  the  bridge  in  question  did  not  in- 
recites  a  list  of  cases  as  having  been  fringe  this  arrangement, 
tried,  or  in  which  decisions  have  been  The  final  patent.  No.  934,411,  claims 
rendered,  without  disclosing  that  near  an  improvement  in  the  art  of  building 

ly  all  of  them  have  been  consent  de  a  concrete  wall  up  to  a  proposed  line 

crees,  it  is  not  the  truth.  It  is  only  of  projecting  coping,  allowing  it  to 
half  the  truth.  Those  consent  decrees  harden  and  then  aligning  the  forms  for 
should  never  have  been  utilized  for  any  the  coping  and  completing  it.  The 
such  purpose.  It  ought  to  appear  upon  judge  said  that  this  was  merely  a  form 
their  face  stamped  plainly  ‘by  consent  of  camouflage  and  that  there  is  noth- 
of  parties,’  and  not  be  held  out  as  the  ing  patentable  in  it. 

which  had  PuiNTirp 

never  inquired  into  the  facts  at  all. 

The  judge  further  said  that  it  was  his  Mr.  Luten  has  written  Engineering 
opinion  that  in  view  of  the  disclosures  News-Record  protesting  against  one 
in  this  case  Congress  ought  to  pass  a  part  of  the  decision.  He  says,  in  part: 


\ 
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(fiven  to  those  applicants  who  have  Western  Society  President-Elect 

had  some  practical  engineering  “xpcri-  Xo  Promote  War  Activities 
ence  following  their  undergraduate  Charles  B.  Burdick,  president-elect 

work,  but  character,  scholastic  attain-  Society  of  Engineers, 

ments  and  promise  of  success  are  con-  his  administration  shall 

sidered.  .  jfiVe  full  support  in  every  way  possible 

Dean  C.  R.  Richards  has  been  in-  ^  ^j^tary  activities.  One  activity  pro- 

fonned  by  Dr.  S  P.  Capen  of  the  ^  employ- 

U.  S.  Bureau  of  Education,  that  the  bureau  recently  inaugurate<l. 

office  of  the  Chief  of  Engineers  has  jjj.  purdick  was  graduated  from  the 
ruled  that  resident  graduate  students  University  of  Illinois  in  1895,  and  be- 
in  engineering,  who  are  candidates  for  engineering  work  as  assistant  en- 


Calendar 


Annual  Meetings 


AMKRICAN  Sf>CICTY  OF  Cl  VI  I. 
KN’OINKKRS.  29  West  S9th  St. 
New  York;  Jan.  16  and  17.  1918. 
.New  York. 

AMKHir.A.N  WOOD  PUKSKRVKRS’ 
ASSOCIATION.  Baltimore.  Md  ; 
Jan.  22-24,  Chicago. 

AMKHICA.N  RAILWAY  K.NOI.NKKR- 
INO  ASSiMMATION  ;  910  MU-hiKU  i 
.Ave.,  t'hicaKu;  Mar.  20-22.  I'hU-aso 
CANADIAN  SOCIirTY  OF  CIVIL 
KNdl.NKKHS  ;  Montreal;  Jan.  21-23. 
Montreal. 

AMKRICA.N  INSTITITTK  OF  MI.N- 
LNO  KNOLNKKR.S.  29  West  39th 
St..  New  York;  Feb.  18-21,  New 
York. 

AMERICAN  CONCRETE  INSTI¬ 
TUTE  :  27  School  St..  Boston  ;  Feb. 
7*9.  Chicaga 


Two  Rapid-Transit  Routes  Rec¬ 
ommended  for  Pittsburgh 

Consideration  of  two  rapid-transit 
lines  in  Pittsburgh  form  the  main  fea¬ 
ture  of  a  report  just  made  by  E.  K. 

Morse,  the  city’s  transit  commissioner, 
to  the  Council.  One  is  to  connect  the 
South  Hills  district  with  the  East  End, 
extending  from  the  south  end  of  the 
present  Mt.  Washington  tunnel  through 
the  tunnel,  across  the  Monongahela 
River  at  Smithfield  St.,  along  Water 
St.,  Grant  St.,  Penn  Ave.  and  Franks- 
town  Ave.  to  Dallas  Ave.  This  line  is 
to  be  built  first.  Later  a  line  connect¬ 
ing  the  North  Side  with  Schenley  Park 
by  way  of  West  Diamond  St.,  Dasher 
St.,  a  bridge  over  the  Allegheny  River, 

Stanwix  St.,  Diamond  St.,  Forbes  St. 
and  Fifth  Ave.  is  to  be  built. 

The  first  line,  7.23  miles  long,  is 
largely  elevated.  Its  cost  is  estimated 
at  $7,000,000.  The  second  line  is  large-  gineer  to  Alvord  &  Shields,  consulting 
ly  in  subway  or  tunnel,  and  is  of  con-  engineers,  engaged  principally  on  sew- 
siderably  higher  cost.  erage  work.  In  1897  he  became  assist- 

-  ant  engineer  to  John  A.  Cole  and  from 

New  England  Water-Works  Asso-  1901  to  1902  was  associate  in  the  firm 
elation  Elects  Officers  for  1918  John  A.  Cole  &  Son,  consulting  hy- 
The  candidates  nominated  for  office  draulic  engineers.  In  1902  he  entered 
by  the  nominating  committee  of  the  >nto  partnerehip  with  John  W.  Alvori. 
New  England  Water-Works  Associa- .  ^ome  of  the  activities  with  which  he 
tion  were  all  elected  by  letter  ballot  connect^  are  the  complete 

without  opposition.  Carleton  E.  Davis,  ^^ter-works  at  Gary,  Ind.;  twenty 

chief  of  the  Bureau  of  Water,  Phila-  ^^3--^Mo7nes  la"  Jornp^te  new"  wate^ 
^  was  .teted  president;  Willard  C™.«,  Wad  «TrXnU 

Kent,  civil  engineer,  Narragansett  Evansville,  Ind.,  and  NUgara  Falls; 

IZ’.  h'  b  “  Henry  A.  protection  reports  for  the  Frank- 

Symonds,  hydraulic  engineer,  Boston^,  Conservancy  District,  Ohio, 

an'  -  .,  an  •  I  a.u  la.*  ^wd  foc  the  Illinois  Rivers  and  Lakes 

All  of  the  other  officials,  the  complete  Commission.  His  latest  work  was  done 
hst  of  which  was  printed  m  Engti^er-  connection  with  the  construction  of 
m  Ntw,.Record  of  Nov.  8,  1917,  p.  ^amp  Grant  cantonment  at  Rock- 
902.  were  elected^ _  Uj  ^  supervising  water- 

j  r»  -ij  m  ij  supply,  sewers  and  roads. 

Road  Builders  To  Hold  Ee  has  been  a  member  of  the  West- 

Convention  at  St.  Louis  ern  Society  of  Engineers  since  1901  and 

The  American  Road  Builders’  Asso-  has  served  two  years  on  its  board  of 
elation  will  hold  its  annual  meeting  at  direction,  one  year  8  3  chairman  of  the 
St.  Louis,  Feb.  4  to  7,  and  the  Missouri  hydraulic,  sanitary  and  municipal  sec- 
State  Highway  Department  has  decided  tion  and  one  year  as  second  vice  presi- 
to  have  its  first  “road  week’’  at  the  dent.  He  is  a  member  of  the  American 
same  time  and  place.  The  department  Society  of  Civil  Engineers,  the  Ainer- 
will  have  a  laboratory  in  use  for  free  ican  Water-Works  Association,  the 
to.iting  of  samples  of  rock  and  gravel,  Illinois  Society  of  Engineers,  the  Chi- 
and  will  illustrate  the  road  work  of  the  cago  Engineers*  Club  and  the  Univer- 
Missouri  convict  camps.  sity  Club  of  Chicago. 


The  next  meeting  of  the  Harvard 
Engineering  Society  of  New  York  will 
be  a  smoker  at  the  Harvard  Club,  Jan. 
18.  George  F.  Porter,  engineer  of  con¬ 
struction  of  the  St.  Lawrence  Bridge 
Co.,  will  give  an  illustrated  talk  on  the 
Quebec  Bridge,  and  will  also  cover 
other  types  of  bridges  proposed,  with  a 
brief  discussion  of  the  merits  of  the 
various  types  and  reasons  for  the  selec¬ 
tion  of  the  present  type. 

'The  regular  monthly  meeting  of  the 
Engineers’  Club  of  Trenton,  N.  J.,  was 
held  Jan.  10.  The  feature  of  the  eve¬ 
ning  was  a  “Description  of  the  New 
Power  Plant  of  the  Erie  Lighting  Co., 
at  Erie,  Penn.,’’  by  J.  B.  Scott,  of  Day 
&  Zimmerman,  Inc.,  illustrated  with 
lantern  slides.  The  club  announced 
that  in  keeping  with  the  spirit  of  the 
times  the  place  of  the  annual  banquet 
would  be  taken  this  year  by  a  collation 
and  smoker,  on  Jan.  24. 


CHARLES  B.  BURDICK 


The  Brooklyn  Engineers’  Club  held 
its  regular  meeting  for  January  on  Jan. 
10,  and  listened  to  a  paper  on  “Car 
Float  Transfer  Bridges  in  New  York 
Harbor,’’  by  James  B.  French.  On  Jan. 
24  V.  T.  Goggin,  engineer  for  Fred  T. 
Ley  &  Co.,  builders  of  Camp  Devens, 
Massachusetts,  will  address  the  club  on 
the  construction  of  the  cantonment. 
The  address  will  be  illustrated  with 
lantern  slides. 
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meeting,  listened  to  a  paper  B.  D.  Davis 
presented  on  “Modem  Science.”  It  was 
decided  that  the  association  shall  have 
an  exhibit  at  the  first  territorial  fair. 
At  the  January  meeting  of  the  associa¬ 
tion  a  paper  on  “Tides”  would  be  read, 
it  was  announced,  by  Charles  B.  Wil¬ 
lard,  United  States  enfrineer,  who  has 
been  connected  with  breakwater  work 
for  many  years. 

The  annual  meeting  of  the  New  Jer¬ 
sey  Sewage  Works  Association  will  be 
held  in  the  State  House  in  Trenton, 
Feb.  16.  The  program  arrantred  in¬ 
cludes  an  address  on  “The  Operation  of 
Small  Sewatre-Disposal  Plants,”  by 
George  W.  Fuller,  of  New  York  City;  a 
paper,  “Difficulties  Experienced  and 
Overcome  in  the  Operation  of  the  Mad- 
ison-Chatham  Plant,”  by  Paul  Molitor, 
Chatham,  N.  J.;  a  paper  on  “The  Opera¬ 
tion  of  Sand  Filters  at  Newton  Under 
Winter  Conditions,”  by  Morford  C. 
Smith,  Newton,  N.  J.,  and  one  on 
“Sewage-Disposal  Plant  Operation  in 
England,”  by  Joshua  Jamison,  East 
Rutherford,  New  Jersey. 

The  American  Association  of  Engi¬ 
neers.  C'hicago  Chapter,  Jan.  4,  elected 
the  following  officers:  President,  T.  B. 
Lambert;  vice  presidents,  Paul  Augus¬ 
tinus  and  Ferdinand  Oudin;  secretary, 
Robert  W.  Shelmire;  treasurer,  L.  O. 
Wolf.  S.  A.  Greeley,  consulting  engi¬ 
neer,  Chicago,  gave  an  illustrated  ad¬ 
dress  on  “Housing  the  National  Army,” 
and  John  J.  O’Leary,  president  of  the 
Chicago  Association  of  Commerce, 
spoke  on  “Patriotism  and  Production.” 

A  joint  meeting  of  the  Pittsburgh 
Sections  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers  and  the 
American  Institute  of  Electrical  Engi¬ 
neers  will  be  held  at  the  Hotel  Chat¬ 
ham  (old  Hotel  Lincoln),  Pittsburgh, 
Jan.  19.  Papers  will  be  presented  on 
the  “Generation,  Distribution  and  Con¬ 
sumption  of  Power,”  by  B.  W.  Gibson 
and  B.  A.  Cornwell,  of  the  Ohio  Works 
of  the  Carnegie  Steel  (Do.,  Youngstown, 
Ohio,  for  the  A.  1.  and  S.  E.  E.  “Meth¬ 
ods  of  Power  Factor  Correction”  will  be 
discussed  by  R.  A.  McCarty,  power  en¬ 
gineer,  Westinghouse  Electric  a'.id 
Manufacturing  Co.,  on  behalf  of  the 
A.  I.  E.  E.  At  the  next  regular  meetr 
ing  of  the  Philadelphia  Section,  A.  I. 
and  S.  E.  E.,  Feb.  2,  the  subject  will  be 
“Mill  Type  Transformers,”  by  H.  G. 
Steele,  of  the  Pittsburgh  Transformer 
Co.,  Pittsburgh.  The  next  meeting  of 
the  Cleveland  District  Section  will  be 
held  Jan.  26.  The  Pittsburgh  Section 
will  hold  its  February  meeting  at  the 
Hotel  Chatham,  Feb.  16,  and  will  listen 
to  a  paper  on  “A.  C.  and  D.  C.  Skip  by 
Hoists,”  by  Mr.  Lindquist,  of  the  Otis 
Elevator  Company. 

The  Michigan  Engineering  Society 
will  hold  its  annual  meeting  at  Grand 
Rapids,  Jan.  29-31. 

Tne  annual  meeting  of  the  Municipal 
Engineers  of  the  City  of  New  York,  to 
which  ladies  are  invited,  will  be  held  in 
the  Engineering  Societies  Building,  29 


West  39th  St.,  at  8.16  p.m.,  on  Jan.  23. 
The  business  meeting  will  be  followed 
by  a  lecture  and  entertainment. 

The  Washington  Chapter,  American 
Association  of  Engineers,  met  Jan.  7 
for  the  first  time  since  being  chartered. 
A.  P.  Connor,  secretary,  was  directed  to 
edit  and  publish  a  journal  to  outline 
the  work  of  the  association.  A  commit¬ 
tee  was  appointed  to  select  a  permanent 
club  and  meeting  quarters.  Several 
members  spoke  on  the  growing  import¬ 
ance  of  engineers  in  the  war. 

The  Carolina  Association  of  Highway 
Engineers  was  recently  organized  by 
the  highway  engineers  of  North  and 
South  Carolina  and  the  following  offi¬ 
cers  were  elected:  R.  T.  Brown,  presi¬ 
dent,  Columbia,  S.  C.;  W.  M.  Peyton, 
vice  president,  Rutherfordton,  N.  C.; 
N.  C.  Hughes,  vice  president,  Gaffney, 
S.  C.;  N.  S.  Mullican,  secretary,  Lex¬ 
ington,  N.  C.;  A.  F.  Brown,  treasurer, 
Greensboro,  N.  C.  The  first  regular 
meeting  will  be  held  at  Chapel  Hill, 
N.  C.,  Feb.  20. 


Personal  Notes 


John  T.  Fetherston,  com¬ 
missioner  of  street  cleaning.  New 
York  City,  from  August,  1914,  to  Dec. 
31,  1917,  has  accepted  the  position  of 
construction  manager  with  the  Air 
Nitrates  Corporation,  which  is  build¬ 
ing  an  ammonium  nitrate  plant  for  the 
U.  S.  Government  at  Muscle  Shoals,  on 
the  Tennessee  River  in  Alabama,  at  an 
estimated  cost  of  $30,000,000.  Mr. 
Fetherston  declined  a  temporary  reap¬ 
pointment  as  street  cleaning  commis¬ 
sioner  by  Mayor  Hylan. 

The  Moody  Engineering 
Co.,  Inc.,  formerly  at  116  Broadway, 
is  now  at  90  West  St.,  New  York. 

County  Engineer  S  H  i  N  N  ,  of  Ocean 
County,  New  Jersey,  has  resigned  his 
position  to  become  assistant  division 
supervisor  of  road  work  for  the  State 
Road  Department.  His  division  will  in¬ 
clude  Ocean  County. 

Roger  W.  Olmsted  has  been 
appointed  chief  engineer  of  the  South 
San  Joaquin  Irrigation  District,  Cali¬ 
fornia,  succeeding  A .  Griffin. 

J.  B.  Stocking  has  resigned 
as  Carey  engineer  for  the  State  of 
Idaho  and  has  accepted  the  position  of 
water  master  for  the  North  Side  Canal 
(Do.,  Jerome,  Idaho. 

Herman  Schneider,  dean 
of  the  College  of  Engineering  of  the 
University  of  Cincinnati,  and  father  of 
the  “cooperative  system”  of  engineering 
education,  has  been  granted  a  leave  of 
absence,  and  has  been  commissioned 
major  in  the  Ordnance  Department  He 
will  be  stationed  at  Washington,  and 
will  be  in  charge  of  the  Industrial 
Service  Division,  which  assists  in  car¬ 
ing  for  the  labor  needs  and  handling 


the  labor  problems  in  arsenals  and  in 
plants  having  ordnance  contracts. 

Herbert  Spencer,  engineer 
in  the  asphalt  division  of  the  road  de 
partment  of  the  Standard  Oil  Co.  of 
New  Jersey,  has  been  commissioned 
captain  in  the  F^ngineer  Officers’  Re¬ 
serve  Corps,  and  has  been  assigned  t<> 
the  engineer  training  camp  at  Camp 
Lee,  Petersburg,  Virginia. 

Rudolph  J.  Wig,  in  charge 
of  concrete  tests  and  investigation.s 
of  the  Bureau  of  Standards,  has 
been  granted  a  leave  of  absence  in 
order  to  assist  in  the  concrete  ship 
division  of  the  FDmergency  Fleet  Cor¬ 
poration.  W.  A.  Slater,  for¬ 
merly  of  the  University  of  Illinois  F^n 
gineering  Experiment  Station,  who  has 
been  assisting  Mr.  Wig  in  his  concrete 
ship  studies  at  the  Bureau  of  Stand¬ 
ards,  has  likewise  been  transferred  to 
the  same  division. 

E.  S.  BoRGquiST,  Salt  Lake 
City,  Utah,  has  received  a  commission 
as  first  lieutenant  in  the  Engineer  Of¬ 
ficers’  Reserve  Corps. 

Frank  M.  Masters,  inspect¬ 
ing  engineer,  Harrisburg,  Pa.,  has  been 
commissioned  major  in  the  Ordnance 
Officers’  Reserve  Corps. 

W.  B.  McArdle  has  been  ap¬ 
pointed  division  engineer  of  the  Cen¬ 
tral  New  England  Ry.,  with  headquar¬ 
ters  at  Poughkeepsie,  N.  Y.,  succeeding 
J.  H.  Gallivan,  transferred  to  the  mid¬ 
dle  division.  New  York,  New  Haven  & 
Hartford  R.R.,  at  Boston. 

John  W.  Towle,  Omaha, 
Neb.,  is  now  plant  engineer  with  the 
U.  S.  Shipping  Board  at  the  Hog  Island 
Shipbuilding  plant  of  the  American  In¬ 
ternational  Shipbuilding  Corporation. 

Robert  Campbell,  engi¬ 
neer  of  erection  for  Milliken  Bros.,  is 
now  connected  with  the  Downey  Ship¬ 
building  Corporation,  at  Arlington, 
Staten  Island,  New  York. 

E.  McLean  Long  and  Frank 
Miller,  13  Park  Row,  New  York 
City,  have  dissolved  their  partnership 
and  will  continue  in  the  practice  of  en¬ 
gineering  under  their  individual  names, 
with  offices  at  the  same  address. 

J.  W.  Cruikshank,  consult¬ 
ing  engineer,.  Pittsburgh,  Penn.,  has 
been  commissioned  a  captain  of  engi¬ 
neers,  and  is  now  at  Camp  Lee,  Petc'rs- 
burg,  Virginia. 

John  W.  P.  Bennett,  after 
eight  years’  service  with  the  (Dity  of 
New  York,  first  as  deputy  commis¬ 
sioner  of  water  supply  and  later  as 
consulting  engineer,  is  now  associated 
with  Ernest  P.  Goodrich  and 
A.  Pearson  Hoover,  consulting 
engineers. 

Bishop  Moorhead,  of  Las 
Animas,  N.  M.,  has  received  a  commis¬ 
sion  as  second  lieutenant  in  the  Engi¬ 
neer  Officers’  Reserve  Corps. 
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B.  G.  McBride,  assistant  state 
entrineer  of  Nevada,  left  Jan.  1  for 
VVashinirton  to  take  examinations  for  a 
commission  in  the  ordnance  department. 

J.  G.  SCRUGHAM,  state  engi¬ 
neer  of  Nevada,  was  recently  commis- 
iiioned  as  major  in  the  ordnance  depart¬ 
ment. 

CHARLES  E.  Whitney,  for¬ 
merly  chief  inspector  at  Pittsburfch, 
Penn.,  for  Modjeski  &  Anjfier,  inspect¬ 
ing  civil  ngineers,  is  now  a  hrst  lieu¬ 
tenant  in  the  Ordnance  Officers’  Re¬ 
serve  Corps,  and  has  been  assigned  to 
inspection  duty  in  New  England. 

L.  V.  Manspeaker,  assistant 
engineer,  Chicago  and  Alton  R.R.,  at 
Springfield,  Ill.,  is  now  a  captain  in 
the  Engineer  Officers’  Reserve  Corps. 

Lewis  Hall,  Morrisville,  N,  J., 
has  been  appointed  borough  engineer 
for  a  period  of  one  year.  He  succeeds 
Thomas  B.  Stock  ham. 

Charles  P.  Cole,  Prince  Bay, 
N.  Y.,  has  been  appointed  superintend¬ 
ent  of  sewers  for  the  Borough  of  Rich¬ 
mond,  New  York  City. 

Robert  L.  Fox,  Philadelphia, 
has  been  appointed  city  engineer  for 
Bethlehem,  Pennsylvania. 

Dabney  H.  Maury,  hitherto 
acting  as  consulting  engineer  in  the 
cantonment  division  of  the  Quarter¬ 
masters  Department,  has  been  commis¬ 
sioned  a  major  and  assigned  to  active 
duty  in  the  cantonment  division. 

Karl  R.  Kennison  has  left 
the  designing  division  of  the  Water 
Supply  Board,  Providence,  R.  t.,  and  has 
been  appointed  supervising  engineer. 
Bureau  of  Yards  and  Docks,  Navy  De¬ 
partment  He  has  been  detailed  for 
duty  at  the  Blake  &  Knowles  Pump 
Works  Extension,  East  Cambridge, 
Massachusetts. 

Maj.  Frederick  Mears, 
who  has  been  a  member  of  the  Alaskan 
Engineering  Commission  for  the  past 
three  years  and  in  charge  of  the  work 
at  Anchorage,  has  been  relieved,  at  his 
own  request,  of  the  duties  in  connec¬ 
tion  with  that  position.  Maj.  Mears 
had  been  specially  detailed  to  the 
Alaska  R.R.  work  from  the  War  De¬ 
partment,  but  felt  that  in  the  present 
time  of  stress  he  should  return  to  the 
Army.  The  War  Department  is  to 
commission  him  a  colonel  and  place 
him  in  command  of  the  engineering 
regiment  which  is  to  be  engaged  in 
railroad  work  in  France. 

W'lLLiAM  Gerig  has  been  ap¬ 
pointed  engineer  in  charge  of  the  An¬ 
chorage  Division  of  the  Alaska  R.R., 
under  the  supervision  of  WILLIAM 
C  .  E  D  E  8 ,  Chairman  of  the  Alaskan 
Engineering  Commission.  Mr. '  Gerig 
has  been  for  the  past  two  years  with 
the  commission  in  the  capacity  of  con¬ 
sulting  engineer,  and  previous  to  that 
time  had  been  for  many  years  vice 
president  and  chief  engineer  of  one  of 
the  Hill  lines  in  the  Northwest.  He 


had  also  been  for  some  time  with  the 
Panama  Canal  as  engineer  in  charge 
of  one  of  the  construction  divisions. 

Charles  E.  Cooke,  of  the 
U.  S.  Geological  Survey,  Washington, 
D.  C.,  has  been  commissioned  major  in 
the  Engineer  Officers’  Reserve  Corps. 

Malcolm  McLaren,  of 
Princeton,  N.  J.,  is  now  Captain  Mc¬ 
Laren  of  the  Engineer  Officers’  Reserve 
Corps. 

R .  E .  Spear  has  accepted  the 
position  of  assistant  engineer  to  R  .  W  . 
Roberts,  who  is  district  engineer 
of  the  Michigan  State  Highway  De¬ 
partment. 

W.  R.  Holway  has  resigned  as 
sanitary  engineer  in  charge  of  the 
water  purification  plant  and  the  sew¬ 
age  disposal  plant  of  Alliance,  Ohio, 
and  is  now  in  charge  of  the  new  filtra¬ 
tion  and  softening  plant  of  the  City  of 
Tulsa,  Oklahoma. 

K.  I.  Stearns  has  left  the  posi¬ 
tion  of  assistant  hydraulic  engineer  at 
the  Massena,  N.  Y.,  station  of  the  St. 
Lawrence  River  Power  Co.,  and  is  con¬ 
nected  now  with  the  engineering  de¬ 
partment  of  the  American  Sheet  and 
Tin  Plate  Co.,  Pittsburgh. 

M.  H.  Turner,  former  service 
director,  was  elected  city  manager  of 
Ashtabula,  Ohio,  to  succeed  J  .  War¬ 
ren  Pri  N  E. 

WiHTRED  Cook,  formerly  with 
the  engineering  department,  Rochester 
Railway  and  Light  Co.,  Rochester, 
N.  Y.,  is  now  with  the  hydraulic  en¬ 
gineering  department.  Aluminum  Co. 
of  America,  Pittsburgh,  Pennsylvania. 

Calvin  E.  Cock,  formerly  of 
Fort  Worth,  Tex.,  is  now  at  Spur,  Tex. 
He  has  been  appointed  engineer  on  a 
$400,000  road  bond  issue  recently  voted 
in  Dickens  County,  Texas. 

James  H.  Reding,  formerly 
assistant  engineer  for  R.  Winthrop 
Pratt,  consulting  engineer,  Cleveland, 
Ohio,  is  now  captain  of  A  company, 
112th  Engineers,  at  Camp  Sheridan, 
Alabama. 

Louis  F.  Happen,  at  one  time 
president  of  the  Borough  of  the  Bronx, 
New  York  City,  has  been  appointed 
consulting  engineer  of  the  borough. 

Walter  E.  Sanpord,  for¬ 
merly  with  the  Public  Service  Commis¬ 
sion,  New  York,  First  District,  is  now 
with  Mason  &  Hanger-MacArthur 
Bros.,  at  the  Port  Newark  Terminal, 
Port  Newark,  New  Jersey. 

A  .  S  .  M  I  R  i  c  K  ,  formerly  of 
Denison,  Iowa,  is  now  in  the  office  of 
the  Nebraska  state  engineer,  Lincoln, 
Nebraska. 

Francis  E.  Daniels,  assist¬ 
ant  engineer  with  the  Pennsylvania 
State  Department  of  Health,  has  been 
commissioned  captain  in  the  Sanitary 
Corps  of  the  National  Army,  and  has 
been  assigned  to  Camp  Greene,  Char¬ 
lotte,  North  Carolina. 


Capt.  F.  R.  Schanck,  who 
has  been  commissioned  in  the  Ordnance 
Department,  has  been  assigned  to  duty 
as  chief  of  the  district  of  the  produc¬ 
tion  section,  carriage  division,  Chicago. 
Capt.  Schenck  had  been  connected  with 
engineering  work  on  the  irrigation  op¬ 
erations  of  the  Interior  Department  for 
a  number  of  years,  and  at  the  time  of 
being  commissioned  was  assistant  chief 
engineer,  and  also  in  charge  of  me¬ 
chanical  engineering  for  the  irrigation 
work  at  the  Indian  Bureau. 

Charles  J.  Boland,  for  the 
past  two  years  constructing  engineer 
of  C.  P.  Boland  Co.,  engineers  and  con¬ 
tractors,  Troy,  N.  Y.,  is  now  first  lieu¬ 
tenant  in  the  Signal  Corps,  Construc¬ 
tion  Department,  “Somewhere  in 
France’’  with  the  American  expedi¬ 
tionary  forces. 

Capt.  Charles  Garten- 
stein,  who  was  until  recently  engi¬ 
neer  of  design  in  the  office  of  the  Presi¬ 
dent  of  the  Borough  of  the  Bronx,  New 
York  City,  is  now  a  member  of  the  En¬ 
gineer  Officers’  Reserve  Corps,  and  has 
been  assigned  to  the  officers’  training 
camp  at  Petersburg,  Virginia. 

Harry  C.  Dudley,  Duluth, 
Minn.,  and  Abner  Gile 
With  EE,  Watertown,  Fla.,  have 
been  commissioned  captains  in  the  En¬ 
gineer  Officers’  Reserve  Corps. 

Charles  Herbert  Sweet- 
s  E  R ,  of  the  U.  S.  Office  of  Public 
Roads,  Washington,  D.  C.,  has  received 
a  commission  as  captain  in  the  Engi¬ 
neer  Officers’  Reserve  Corps. 

Frederick  H.  Kruger,  Ala¬ 
meda,  Calif.,  and  Whitney  New¬ 
ton,  Dulce,  N.  M.,  have  received 
commissions  as  first  lieutenants.  Engi¬ 
neer  Officers’  Reserve  Corps. 

Sanford  E.  Thompson,  con¬ 
sulting  engineer,  Boston,  Mass.,  has 
been  commissioned  a  major  in  the  Ord¬ 
nance  Department  of  the  Army. 

Leo  F.  Caproni,  formerly  with 
the  National  Bridge  Works,  New 
York,  is  now  with  the  New  York  office 
of  the  Bethlehem  Steel  Company. 

Byron  J.  Lambert,  professor 
of  structural  engineering  in  the  State 
University  of  Iowa,  has  been  commis¬ 
sioned  major  with  the  23d  (Highway) 
Engineers  and  is  now  at  Camp  Meade, 
Maryland 

W.  L.  Maloney,  supervising 
engineer  on  the  construction  of  Camp 
Grant,  has  now  received  his  commis¬ 
sion  as  Major  in  the  Quartermasters 
Department  of  the  National  Army 
and  been  assigned  to  the  Cantonment 
Division. 

H.  H.  Tracy,'  city  engineer  of 
Norfolk,  Neb.,  has  closed  his  office  and 
joined  the  colors  in  the  capacity  of 
first  lieutenant  of  the  Engineer  Offi¬ 
cers’  Reserve  Corps.  He  is  at  Camp 
Lee,  Va.,  for  a  three  months’  training 
course. 
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B  .  J  .  T  .  J  E  c  P  ,  who  has  bt*en  city 
enirinecr  of  Indianapolis  during  the 
administration  of  Mayor  Joseph  T. 
Bell,  the  present  incumbent,  and  who 
retired  from  office  Jan.  14,  has  been 
appointed  chief  enfrineer  of  the  Indian¬ 
apolis  Water  Co.  Mr.  Jeup  has  been 
serving  the  City  of  Indianapolis  as  as¬ 
sistant  city  engineer  or  city  enjrineer 
during:  several  administrations. 


Obituary 


James  M  a  c  D  o  n  a  ld  ,  aire  107, 
Canada’s  oldest  contractor,  builder  of 
many  larfie  docks  and  wharves,  and  of 
many  bi(;  grraih  elevators,  died  at  Col- 
linirwood,  Ont.,  recently. 

Samuel  J.  Stilwell,  elec¬ 
trical  and  construction  engineer  and 
trradini;  contractor,  a  resident  of  Seat¬ 
tle,  Wash.,  for  28  years,  died  Dec.  25. 
Mr.  Stilwell  was  58  years  old  and  was 
active  in  contracting  circles.  In  early 
days  in  Seattle,  he  was  superintendent 
of  the  Bell  Telephone  Co.  His  irreatest 
work  in  Seattle  was  the  regrradini;  of 
Denny  Hill,  as  member  of  the  firm  of 
Grant,  Smith  &  Stilwell.  Stilwell 
Bros,  also  frraded  that  portion  of  the 
Lake  Washington  Government  Canal 
between  Lake  Washington  and  Lake 
Union. 

George  W.  Rapp,  senior  mem¬ 
ber  of  the  firm  of  Rapp,  Zettel  &  Rapp, 
architects,  died  at  his  home  in  Cincin¬ 
nati,  Ohio,  Jan.  10,  at  the  aire  of  66 
years.  Mr.  Rapp  was  a  charter  mem¬ 
ber  of  the  Cincinnati  Chapter,  Ameri¬ 
can  Institute  of  Architects,  and  during 
the  years  1912  and  1913  was  building 
commissioner  of  the  City  of  Cincinnati. 
During  his  term  of  office  the  Housing 
Department  for  the  inspection  of  tene¬ 
ments  was  organized,  and  he  also  con¬ 
ducted  an  active  campaign  of  careful 
inspection  of  amusement  places  which 
resulted  in  increasing  the  standard  re¬ 
quirements  governing  theaters. 


INDUSTRUL  News 
AND  Comment 


Good  Roads  Are  Urged  by 
Motor  Truck  Men 

Manufacturers  in  Convention  Empha- 
aiie  Need  for  a  Strong  Construction 
Program  To  Promote  War¬ 
time  Hauling 

“Although  $1,800,000,000  has  been 
spent  on  highways  in  the  United  States 
during  the  last  ten  years,  we  are  totally 
lacking  in  adequate  motor-truck  routes 
between  our  large  cities  and  distribut¬ 
ing  points,”  said  Roy  D.  Chapin,  chair¬ 
man  of  the  Highways  Transport  Com¬ 


mittee  of  the  Council  of  National  De¬ 
fense,  addressing  the  Motor  Truck  Man¬ 
ufacturers’  Convention  in  New  York,  on 
Jan.  8. 

There  were  110  delegates  present, 
representing  70  manufacturers  of  motor 
trucks.  The  keynote  of  the  meeting 
was  war  service.  Resolutions  were 
adopted  tendering  the  services  of  the 
motor  truck  manufacturers  to  the 
President,  to  the  Secretary  of  War  and 
to  the  Council  of  National  Defense.  A 
program  of  constructive  motor-truck 
legislation  was  outlined,  and  resolutions 
were  passed  to  further  this  work. 

Spirited  discussion  dealt  with  the 
vital  need  for  immediate  and  wide¬ 
spread  good  road  construction  to  expe¬ 
dite  the  war  work  of  the  nation  by  re¬ 
lieving  traffic  congestion.  Several 
noted  speakers  dwelt  upon  this  phase  of 
wartime  construction. 

Mr.  Chapin’s  address  was  upon  the 
work  of  the  Highways  Transport  Com¬ 
mittee  of  the  Council  of  National  De¬ 
fense.  He  outlined  the  great  need  for 
transportation  and  adequate  roads, 
properly  maintained,  in  order  to  win  the 
war.  In  selecting  a  route  for  the  over¬ 
land  transport  of  army  motor  trucks, 
he  stated,  there  were  encountered  many 
gaps  of  impassable  roads  which  had  to 
be  rebuilt  and  other  stretches  which  had 
to  be  repaired.  In  one  or  two  states 
there  were  good  roads,  suitable  for  a 
through  route,  which  were  not  charted 
on  the  state  highway  maps. 

Trucks  To  Carry  Ship’s  Parts 

Further  need  for  permanent  road  con¬ 
struction  of  a  type  to  withstand  the 
heaviest  traffic  was  evidenced  by  the 
fact  that  the  Highways  Transport  Com¬ 
mittee  of  the  Shipping  Board  has  asked 
that  the  war  trucks  which  are  being 
driven  overland  shall  carry  the  parts  of 
ships  now  urgently  required  at  the  At¬ 
lantic  seaboard. 

Cooperation  between  highway  engi¬ 
neers  and  the  motor-truck  industry  in 
the  design  and  construction  of  modem 
highways  was  urged  by  George  C. 
Diehl,  chairman  of  the  Good  Roads 
Committee  of  the  American  Automobile 
Association. 

“Motor  truck  roads,”  said  Mr.  Diehl, 
“must  be  built  on  the  shortest  practic¬ 
able  route  in  order  to  cut  the  cost  of 
truck  freighting  to  a  minimum.  Volume 
of  traffic,  grades  and  load  distribution 
on  the  trucks  must  be  considered  be¬ 
fore  the  width  and  type  of  road  are 
chosen.  Bridges  should  be  taken  out  of 
the  control  of  counties  and  placed  under 
state  or  Federal  jurisdiction.  Many  of 
our  present  bridges  are  unable  to  carry 
loads  which  may  be  transported  over 
the  roads,  due  to  county  control  of 
bridge  work. 

Roads  Must  Withstand  Heavy 
Trafeic 

“The  roads  of  today  must  be  built 
with  a  concrete  base  and  a  top  that 
will  withstand  the  heavy  loads  of  motor 
trucks.” 

Parallel  roads  to  care  for  important 
intercity  traffic  were  pointed  out  by  Mr. 
Diehl  as  a  modem  need. 


S.  M.  Williams,  of  the  Garford  Co  , 
also  appealed  for  the  immediate  build 
ing  of  national  highways  able  to  euro 
for  motor-truck  traffic.  During  the  next 
year  the  increased  freight  hauling  b;, 
motor  truck  will  be  too  much  for  tho 
present  system  of  highways  to  with 
stand. 

“Legislation  Affecting  Use  of  Motor 
Trucks”  was  covered  by  Windsor  T 
White,  chairman  of  the  National  Auto 
mobile  Chamber  of  Commerce  Commer¬ 
cial  Vehicle  Committee.  Mr.  White 
asked  for  a  Federal  statute  controlling 
motor-truck  operation  in  every  state. 

At  present  motor  trucks  of  a  type 
free  to  operate  in  one  state  are  barred 
by  local  laws  from  working  in  other 
states. 

Cooperation  between  the  motor-truck 
manufacturers  and  the  state  and  nu 
tional  associations  interested  in  high¬ 
way  development  was  urged  by  Mr. 
White. 

Maj.  Edward  Orton,  Jr.,  Quartermas¬ 
ters  Corps,  U.  S.  A.,  told  of  the  great 
work  of  driving  30,000  motor  trucks 
overland,  of  which  the  first  convoy  has 
just  gone  through.  “One  great  benefit 
of  these  ‘drive-aways’  will  be  the  en¬ 
lightenment  of  the  citizens  regarding 
the  need  for  overland  motor  routes  ca¬ 
pable  of  withstanding  motor-truck  traf¬ 
fic,”  said  Major  Orton.  “It  will  make 
clear,  too,  the  necessity  for  roads  that 
actually  lead  somewhere  and  do  not 
branch  out  to  obscure  points,  as  do 
roads  built  under  individual  road-build¬ 
ing  programs  of  our  several  states. 
This  need  has  long  been  evident,  but 
these  war  trucks  will  help  to  bring  it 
to  the  fore  and  result  in  the  great  de¬ 
velopment  of  our  national  highways.” 


For  the  Man  Who  Is  “Sold  Up” 

An  interesting  suggestion  to  th-' 
manufacturer  who  is  “sold  up”  was 
made  the  other  day  by  a  man  who  is 
in  close  touch  with  the  industrial  field. 

“Good  operators  for  trenching  ma¬ 
chines,  steam  shovels  and  locomotive 
cranes  are  scarce  and  becoming 
scarcer,”  said  he,  “Equipment  at  work 
now  is  not  getting  the  skilled  attention 
that  it  needs  to  get  the  most  service 
out  of  it.  Used  or  second-hand  equip¬ 
ment  that  has  changed  several  times 
is  likely  to  deteriorate  fast. 

“In  consequence,  I  believe  that  it 
would  pay  the  manufacturers  to  keep 
a  skilled  service  man  on  the  road  to 
follow  up  the  machines  that  have  st*en 
several  years’  use.  Let  him  show  the 
operator  how  to  ‘hunt  trouble’  on  the 
machine,  how  to  make  simple  rcpair.s 
and  adjustments,  when  to  ‘shop  her' 
and  how  to  instruct  the  shop  force  re¬ 
garding  repairs,  for  the  shop  mechanics 
in  the  average  organization  contain  a 
big  peTcentage  of  green  men  these  days, 
too. 

“This  field  service  will  prolong  the 
life  of  the  equipment,  thus  adding  to 
war-time  conservation  of  materials. 
It  will  also  be  a  powerful  factor  in 
building  good  will  for  the  manufac- 
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The  Marsh-Capron  Manufacturing 
Co.,  Chicafro,  manufacturers  of  the 
Marsh-Capron  “rail  track”  mixer  and 
other  concrete  machinery,  has  “Linked 
up  with  Lakewood”  (as  the  Lakewood 
slogan  has  it).  The  Lakewood  “M-C 
Line”  will  be  the  new  name  of  the  com¬ 
pany’s  equipment. 

J.  D.  Cardinell  announces  that  he  has 
purchased  the  vellum  manufacturinf; 
department  of  the  Cardinell-Vincent 
Co.,  which  he  has  organized  to  manu¬ 
facture  and  distribute  vellum  paper  ex¬ 
clusively,  under  the  name  of  the  Cardi¬ 
nell  Vellum  Manufacturing]:  Company. 

The  Glauber  Brass  Manufacturing 
Co.,  of  Cleveland,  plans  to  erect  a  re¬ 
inforced  concrete  building,  150  x  300  ft. 
The  building  will  be  required  for  occu¬ 
pancy  on  Apr.  1. 

On  Jan.  1  there  were  1417  stars  in 
the  service  flag  of  the  American  Sheet 
and  Tin  Plate  Company. 


turcrs  of  construction  equipment  who 
adopt  it.  To  the  manufacturer  who  is 
‘sold  up’  this  good  will,  particularly 
among  second-hand  owners,  is  a  valu¬ 
able  asset.” 

These  comments  seem  worth  while 
passing  along  to  the  readers  of  this 
page.  It  would  be  interesting  to  hear 
from  manufacturers  who  are  already 
working  along  these  lines. 


Belt  Mixer,  but  which  name  has  since 
been  changed  to  Rex  Mixer. 

Mr.  Levalley  was  82  years  old  last 
April,  h’rom  1891  until  1917  he  was 
president  and  genera)  manager  of  the 
Chain  Belt  Co.  In  1916  be  was  elected 
chairman  of  the  board  of  directors  and 
held  this  position  to  the  time  of  his 
death.  He  was  also  interested  in  the 
C.  O.  Bartlett  &  Snow  Co.,  Cleveland, 
and  the  Federal  Malleable  Co.,  Mil¬ 
waukee. 

Mr.  Levalley  gave  generously  to  char¬ 
itable  institutions  and  only  within  the 
past  year  gave  |100,000  to  the  Mil¬ 
waukee  F'oundation. 

J.  Howard  Murray,  former  owner  of 
the  Trenton  Vise  and  Tool  Works,  died 
in  Trenton,  Dec.  18.  Mr.  Murray  was 
also  formerly  associated  with  his  son, 
Gen.  C.  Edward  Murray,  in  the  Cres¬ 
cent  Insulated  Wire  and  Cable  Co. 


Licenses  Required  for  All 
Shipments  of  Wire  Rope 

A  notice  has  been  issued  by  the  War 
Trade  Board  regarding  exports  of 
wire  rope,  classified  as  galvanized 
wire,  without  an  export  license.  The 
attention  of  shippers  is  called  to  the 
fact  that  export  licenses  are  required 
for  all  shipments  of  iron  and  steel  wire 
rope,  cable  and  strands  consisting  of 
six  or  more  wires,  whether  or  not  the 
wires  are  painted,  galvanized  or  coated 
in  any  way,  and  that  it  is  necessary  to 
obtain  an  export  license  for  every  ship¬ 
ment  of  this  material.  Notice  is  also 
given  that  the  act  of  improperly  classi¬ 
fying  material  in  order  that  it  may  be 
exported  without  a  license  subjects  the 
exporter  to  the  penalty  of  the  law. 


Trade  Pubucations 


Christopher  W.  Levalley  Dead 

Christopher  W.  Levalley,  founder  and 
chairman  of  the  board  of  directors  of 
the  Chain  Belt  Co.,  died  suddenly  of 
heart  failure  at  his  home  in  Milwaukee, 
Jan.  4. 

Mr.  Levalley  was  bom  at  Manches¬ 
ter,  Conn.,  in  April,  1835,  and  received 
his  education  in  the  schools  there. 
When  14  years  old  he  moved  to  Hart¬ 
ford,  Conn.,  where  he  served  an  ap¬ 
prenticeship  in  a  machine  shop.  At 
the  outbreak  of  the  Civil  War  he  en- 


“The  Modern  Freighter”  is  the  title 
of  a  folder  issued  by  the  United  States 
Motor  Truck  Co.,  illustrating  the  work 
of  United  States  trucks  on  intercity 
hauls. 

“My  Dear  Jim”  is  the  title  of  a 
pamphlet  just  issued  by  the  Carnegie 
Steel  Co.  It  is  as  good  as  it  sounds. 
As  P.  B.  Woodworth,  advertising  man¬ 
ager,  says  in  his  accompanying  letter, 
the  Carnegie  Steel  Co.  yearly  prints 
and  distributes  23  publications,  each 
covering  a  specific  field  in  detail.  The 
new  pamphlet  is  intended  to  make  clear 
the  full  scope  of  the  company’s  activi¬ 
ties  in  a  wide  range  of  specialized 
fields.  The  facts  are  interesting  and  of 
a  nature  seldom  presented  in  a  trade 
publication. 

“How  To  Make  and  Use  Concrete”  is 
the  title  of  a  handbook  issued  by  the 
Ransome  Concrete  Machinery  Co.,  115 
Broadway,  New  York.  The  author  is 
H.  Colin  Campbell,  C.  E.,  E.  M.  A 
wide  range  of  concrete  construction  and 
every  stage  of  construction  are  cov¬ 
ered.  Attention  is  given  to  selection  of 
aggregates.  Plans  and  bills  of  mate¬ 
rial  are  shown  for  a  semi-portable 
gravel  washing  plant.  Reinforcing  of 
various  types  is  discussed  and  tables  of 
quantities  of  materials  are  given  for 
building  and  paving  work.  'The  hand¬ 
book  costs  $1.00. 


Notes  of  the  Industries 

H.  Y.  Smith,  engineering  superin¬ 
tendent  for  James  Kennedy,  contractor, 
Fargo,  N.  D.,  has  joined  the  staff  of 
Kem-Hunter,  Inc.,  dealer  in  contrac¬ 
tors’  equipment,  Milwaukee.  Mr.  Smith 
was  in  the  contracting  business  in  New 
Jersey  for  11  years.  J.  N.  Young,  for¬ 
merly  Chicago  manager  for  the  Me¬ 
chanical  Appliance  Co.,  is  handling  the 
Central  Wisconsin  territory  for  this 
company. 

The  Frampton  Window  Shade  Co., 
Pendleton,  Ind.,  has  been  succeeded  by 
Hamilton  Manufacturing  Co.,  Ander¬ 
son,  Ind. 

After  an  existence  of  nine  years  as 
a  department  of  the  Chicago  Pneumatic 
Tool  Co.,  the  motor  truck  interests  of 
the  company  were  taken  over  on  Jan. 
1  by  a  new  organization  known 
as  the  Little  Giant  Truck  Co.  The  lat- 
b'r  is  owned  and  controlled  by  the  Chi¬ 
cago  Pneumatic  Tool  Co.  and  the  of¬ 
ficers  are  the  same,  W.  O.  Duntley, 
president;  W.  B.  Seelig,  secretary  and 
L.  Beardsley,  treasurer,  with  T.  J.  Hud¬ 
son,  sales  manager.  The  headquarters 
will  remain  in  the  Little  Giant  Build¬ 
ing,  1615  Michigan  Ave.,  Chicago. 

Ralph  C.  Davison,  for  the  past  six 
years  associated  with  the  American 
Mason  Safety  Tread  Co.  in  a  selling  and 
engineering  capacity,  has  resigned  his 
position  and  directorship  to  become  as¬ 
sociated  with  the  American  Abrasive 
Metjils  Company,  makers  of  Feralun 
Safety  Treads  and  Anti-Slip  surfaces. 
Mr.  Davison,  through  his  connection 
with  the  Concrete  Association  of  Amer¬ 
ica,  has  a  large  acquaintance  among 
architects  and  contractors,  and  as  as¬ 
sociate  editor  of  the  “Railroad  Gazette” 
made  many  friends  among  railroad 
men. 
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listed  in  the  army.  After  the  war  he 
went  to  St.  Paul  as  superintendent  of 
the  St.  Paul  Harvester  Co.,  later  be¬ 
coming  general  manager.  It  was  at 
this  time  that  he  saw  the  necessity  of  a 
positive  drive  for  harvesting  machinery, 
and  in  1891  he  went  to  Milwaukee, 
where  he  established  the  Chain  Belt 
Company. 

In  1907  Mr.  Levalley  conceived  the 
idea  of  driving  a  concrete  mixer  with 
a  steel  chain  and  using  a  cast  semisteel 
drum.  These  ideas  were  incorporated 
in  what  was  known  then  as  the  Chain 


Appliances 
AND  Materials 


A  Correction 

In  the  description  of  “Blo.tonend” 
published  last  week  in  this  column,  the 
sentence  which  should  have  read  “The 
blocks  are  made  up  in  sections  about 
8  ft.  long”  was  printed  “8  in.  long,” 
owing  to  a  typographical  error. 


CONTRACTING  NEWS 


OF  SPiClAL  INTEREST  TO  ENGINEERS.  CONTRACTORS. BUILDERS 
\ND  MANUFACTURERS  OF  ENGINEERING  AND  BUILDING  SUPPLIES 


Proposals 


Rids 

Close 


See  Knir. 
News-Uei-ord 


Where  name  of  oflielal  in  not  siveii, 
Inquirlen  Nhould  be  addreHHed  to  Cit> 
Clerk.  County  Clerk  or  rorrespondini; 
olHc-lal. 


For  FropoMalu  AdTertUod  See  Fas** 
!(H  to  fli  InrliiHlTr 


KXCAVATION  AND  DREDGING 


WATER-WORKS 


WATERWORKS 


Jan.  26.  H€‘iiders<>n,  Ky. 
Jan.  29.  Walker,  Minn. 

Jan.  29.  Sibley,  la . 

Feb.  6.  Albany,  N.  Y.  . 


FropoHed  Work 

MaHh.,  Nprinirfleld — City  plans  to  build 
HtoraKe  rwervoir  on  (Iranville  water  slioit 
K.  H.  Claiit,  city  enur. 

N.  J.,  Flanders — ToMm  plans  to  bUlId  new 
water-works  system.  ^ 

N.  d.,  HlahtHtown — Boro,  plans  to  im¬ 
prove  water  system,  including  new  power 
equipment. 


Jan.  22.  (SerHldine,  Mont. 
Jan.  22.  Ft.  W’orth.  Tex. 
Jan.  26.  Franklin.  Minn. 
Jan.  26.  Kllsabeth.  N.  J. 
Jan.  28.  ('olumbus,  O.  ... 

Jan.  81.  I’eoria,  III . 

Peb.  6.  Jersey  City.  N.  J 


BUILDINGS 


Jan.  18.  New  Haven,  Conn. 

Jan.  24.  Deflance,  O . 

Jan.  24.  Lima,  O . 

Jan.  28.  Norwalk,  Cal.  . . . 

Jan.  29.  Fresno,  Cal . 

Jan.  31.  Albany,  N.  Y.  . . . 

Feb.  11.  Columbus,  O . 

Feb.  15.  Duluth,  Minn. 
Mar.  1.  Wassau,  Wis.  . . . 
Mar.  8.  Rice  Lake.  Wls.  . 
Apr.  1.  SprinKheld,  Mass. 


Fa.,  PotUtown — I’ottstown  Water  Co.  ac¬ 
quired  60-acre  tract  In  West  Pottstown  and 
plans  to  extend  system,  includlni;  increa^i 
in  capacity  of  filtration  plant  about  hO'ji 


SEWERS 


Pa.,  WllUaDiHport  —  Williamsport  Water 
Co.  plans  to  extend  and  improve  Its  plant. 
.Vbout  1250,000. 


Jan.  19.  Hagerstown,  Md.  ... 

Jan.  21.  Anniston,  .Via . 

Jan.  21.  Marciuette,  Kan . 

Jan.  24.  Owensboro.  Ky . . 

Adv.  Jan.  10. 

Feb.  1.  Toledo.  O . 

Feb.  6.  I'billlpsburg,  N.  J . 

Adv.  Jan.  S  and  10. 

Feb.  6.  Texarkana,  Tex . . 

Feb.  6.  Twin  Fails,  Idaho  .  . 


Va.,  Norfolk — City  leased  docks  to  Gov¬ 
ernment  and  will  furnish  water  to  termi¬ 
nals  and  i*i.val  base  at  Pine  Beach:  also 
plans  to  connect  all  city  lakes,  lay  larKer 
mains  from  pumping  station  to  naval  ba.^e 
and  provide  additional  pumping  facilities 
W.  H.  Taylor,  Jr.,  city  engr. 


Ala.,  Uneonta — Alabama  Water  Co.  pui- 
chased  plant  of  Oneonta  Utility  Water  & 
Light  Co.  and  will  improve  same  by  in¬ 
stalling  pumps,  mains,  and  hydrants. 

.MIeh..  Flint — City  voted  1128,000  hond^^ 
to  build  water  system.  E.  C.  Shoecmft. 
city  engr.  Noted  Aug.  80. 


FEDERAL  GOVERNMENT  WORK 


Jan.  21.  Post  Ottlce  —  Alexandria, 

La . r.Tan.  17 

Jan.  21.  Radio  Towers  and  Tanks — 

Barataria,  La.  . Dec.  20 

Jan.  21.  Dredging — San  Francisco, 

('al . Jan.  3 

Jan.  21.  Pit  for  Furnace— Charles¬ 
ton,  W.  Va,  . Jan.  17 

Jan.  28.  Post  Office — Sunbury,  Pa. .Dec.  6 
Jan.  28.  Marine  Railways — Boston, 

Mass . Jan.  10 

Jan.  28.  Marine  Railway — Charles¬ 
ton,  8.  C . Jan.  10 

Jan.  28.  Gates — Ix>ul8ville,  Ky . Ian.  10 

Adv.  Jan.  10. 

Jan.  81.  Wharf — Ft.  Adams,  R.  I.  .Jan.  10 
Adv.  Jan.  10. 

Feb.  1.  I>redging  —  New  Orleans. 

La . Jan.  10 

Adv.  Jan.  10. 

Feb.  6.  Excavators — Denver,  OoIo.Dec.  27 
Feb.  6.  Post  Office  —  Pittsburgh, 

Pa . Jan.  10 

Feb.  11.  Dredging — New  York.  N.  Y.Jan.  17 


BRIDGES 


la.,  lies  Moines — City  plans  to  build  new 
water-works  plant  chanfnng  source  of  wa¬ 
ter  supply  from  Raccoon  River  water  shed 
to  Des  Moines  River.  K.  Kastberg,  clt.v 
engr. 


Jan.  20.  Wiightstown,  Wls. 

Jan.  21.  Gerlng,  Neb . 

Jan.  22.  North  Platte,  Neb 
Jan.  22.  Gleinllle,  W.  Va. 
Jan.  23.  West  Point.  Neb. 

Jan.  24.  Center,  Neb . 

Jan.  26.  Wayne,  Neb . 

Jan.  28.  McCook,  Neb.  .  . . 

Jan.  30.  Dundee,  III . 

Jan.  31.  Dyersvllle,  la.  ... 
Jan  31.  Itomney,  W.  Va. 


la..  Twin  Falls — (Olficial)  —  City  elec¬ 
tion  Jan.  30  Id  vote  on  $376,000  bonds  to 
build  water  system,  involving  24  In.  diam¬ 
eter  supply  line  of  California  redwood,  from 
filtration  jwnt  to  city,  2  mi.  long,  about 
6  mi.  8-10  In.  c.l.  mains  in  business  dis¬ 
trict.  10  mi.  4  in.  California  redwood  mains 
in  residential  district ;  also  83  new  tire 
hydrants.  W.  A.  Mlnnick,  elk.  Noted  Jan 


Tex.,  Brady — City  vot -d  $26,000  'londs  to 
build  water-worl:s  plant  and  distributing 
system.  Noted  Doc.  27. 

Tex.,  Corsicana  —  City  plans  to  issue 
$400,000  bonds  to  build  water  system.  Noted 
May  17. 

Tex.,  Fort  Arthur — Port  Arthur  Light  ft 
Power  Co.  plans  to  install  water  treating 
plant.  About  $16,000. 

Idaho,  Bahl — Clt.v  plans  to  install  new 
water  supply  system.  If  water  Is  bmught 
from  Antelope  Springs  It  will  necessitate 
40  mi.  pipe  line  and  cost  $360,000 ;  if  sup¬ 
ply  be  taken  from  Clear  Lake  It  will  cost 
between  $80,000  and  $100,000.  Bunts  ft 
McDonnell,  400  Inter  State  Bldg.,  Ktinsas 
City,  Mo.,  engrs. 

Wash.,  Heattle  —  Council  appropriate 
$11,400  to  extend  water  system.  A.  H  I’i- 
mock,  city  engr. 

Cal.,  Tropira — City  plans  to  issue  $100.- 
000  bonds  to  build  .water  system  and  pur¬ 
chase  electric  equipment.  Noted  Oct  iTi 


STREETS  AND  ROADS 


Jan.  21.  Lansing.  Mich . 

Adv.  Dec.  27. 

Jan.  21.  California  . 

Jan.  21.  Santa  Barbara,  Cal. 

Jan.  21.  Iroquois,  Out . 

Jan.  22.  Pennsylvania  . 

Adv.  Jan.  3  and  10. 

Jan.  23.  Baltimore,  Md . 

Jan.  24.  Jonesboro.  Ark . 

Jan.  26.  Henderson,  Ky . 

Jan.  28.  California  . 

Jan.  31.  Key  West,  Fla . 

Feb.  1.  Clnclnna'.l,  O . 

IfW).  6.  Tallahassee.  Fla.  .... 

Feb.  6.  Indiana  . 

l*N‘b.  14  Evening  Shade,  .\rk.  . 


MISCELLANEOUS 


Jan.  21.  Cement  and  Asphalt — Ham¬ 
ilton,  Ont . Jan.  17 

Jan.  24.  Coal  Bunker  —  Cleveland, 

O . Jan.  17 

Jan.  29.  Waterway  Improvements — 

IVest  Palm  Beach,  Fla.. Jan.  10 
Jan.  29.  Street  Lighting  System — 

New  York,  N.  Y . .Tan.  17 

Ftb.  11.  Harbor  Improvement — Mo¬ 
bile.  Ala.  . Dec  27 

Mar.  11.  Tunnel — Ix>s  .Angeles.  Cal.  .Jan.  3 
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Most  Drastic  of 
Government  Mandates 

HE  Fuel  Administrator’s  drastic  order  has  been 
and  will  be  obeyed.  Patriotism,  however,  should 
not  blind  us  to  the  fact  that  his  decree  shutting  down 
industry  first  for  a  period  of  five  days  and  then  for 
nine  successive  Mondays  is  the  most  drastic  order  our 
Government  has  ever  issued. 

While  canvass  of  industries  well  scattered  through 
the  chief  industrial  section  of  our  country  demonstrates 
willingness  to  submit  to  the  order,  there  is  far  from 
general  agreement  as  to  its  probable  necessity.  Certain¬ 
ly,  the  way  in  which  it  was  given  out  lacked  diplomacy 
and  an  appreciation  of  the  psychology  of  the  American 
people.  Had  the  President  been  chiefly  responsible  for 
the  order,  no  such  blunder  would  have  been  made.  He 
has  consummate  ability  in  presenting  big  situations  to 
the  country. 

Nevertheless,  the  effect  of  the  order  is  so  tremendous 
that  the  Fuel  Administrator  must  have  foreseen  the 
need  of  making  a  defense.  The  fact  that  he  did  not 
do  so  until  the  order  was  issued  raised  the  suspicion  that 
he  made  the  decision  without  having  exhausted  all  less- 
drastic  alternatives.  It  now  appears  that  the  course 
adopted  had  long  been  under  consideration,  and  that  the 
primary  object  was  to  show  the  country’s  production 
and  prevent  increased  seaboard  congestion. 

While  freight  congestion,  due  to  lack  of  shipping,  and 
perhaps  to  lack  of  coordination  in  the  handling  of  ship¬ 
ping,  may  be  the  immediate  reason  for  this  drastic  pro¬ 
cedure,  in  the  last  analysis  the  trouble  lies  with  the 
faulty  railroad  regulation  which  for  ten  years  has  pre¬ 
vented  the  expansion  of  transportation  facilities.  For 
this  policy  the  railroad  commissions  are  responsible  and 
beyond  them  the  people  themselves. 

It  is  not  much  consolation  at  this  late  date  to  place  the 
blame  squarely,  but  it  may  do  some  good  if  the  public 
at  large  is  awakened  to  the  true  cause  for  its  present 
suffering.  Could  this  be  indelibly  impressed  upon  all 
voters,  there  would  be  less  advocacy  of  the  permanent 
retention  of  the  railroads  by  the  Government. 

Centralize  the 
Housing  Authority 

C GOVERNMENT  funds  for  housing  war  workers  have 
Jbeen  slow  in  coming.  For  months  the  need  has 
t'l'en  great,  but  the  voices  of  the  few  experts  crying 
in  the  wilderness  have  not  been  able  to  break  down 
otRcial  conservatism  at  Washington.  Now  at  last  the 
Shipping  Board  has  made  the  first  step  and  there  is 
h  oe  that  the  War  Department  or  the  Council  of  Na¬ 


tional  Uefen.se,  or  whoever  is  to  control  the  munitions 
works,  will  follow  its  lead.  The  best  results  cannot 
be  secured  unless  the  entire  housing  program  is  put 
under  one  central  body  composed  of  experts  who,  while 
taking  advice  as  to  general  needs  from  the  departments 
concerned,  will  have  the  final  say  as  to  the  design  and 
control  of  the  new  towns  that  must  be  built.  Only  in 
this  way  can  the  housing  problem  be  worked  out.  It 
has  long  since  passed  the  stage  of  a  local  problem.  That 
it  is  a  part  of  a  .stupendous  social  program  is  well  recog¬ 
nized  in  the  other  warring  countries,  and  not  to  accord 
such  recognition  here  would  be  to  fail  to  see  beyond 
the  day  peace  is  signed.  Diverse  authorities  cannot  be 
expected  to  have  this  broad  foresight,  but  a  rightly 
selected  housing  commission  will  have  it  in  large  meas¬ 
ure,  and  can  in  addition  be  .so  constituted  as  to  bring 
to  the  tasks  of  immediate  construction  a  much-needed 
experience  in  such  work. 

The  Readjustment 

of  Business 

HE  readjustment  of  the  industrial  life  of  this 
country  to  war  conditions  has  been  carried  out  by 
jerks  and  starts.  Much  grinding  of  machinery’  and 
stripping  of  gears  has  taken  place  in  the  achievement 
of  even  such  small  results  as  are  boasted  of  by  cabinet 
officers.  The  real  problem  has  not  been  so  much  as 
stated  by  the  Administration,  which  has  attacked  in¬ 
dustry  as  it  would  a  refractory  mule,  with  a  club  instead 
of  with  a  bridle.  As  against  the  dictum  that  you  can 
run  your  non-war  business  without  actually  breaking 
the  law  until  the  Government  finds  time  to  shut  you  up, 
we  must  come  to  the  principle  that  every  patriotic  man 
must  continue  to  run  his  non-war  business  until  the 
Government  can  find  some  way  to  make  use  of  the  in¬ 
vestment  and  labor  involved  to  help  win  the  war.  If  we 
are  going  to  win  the  war,  we  must  keep  busy.  We 
must  produce  faster  than  any  other  nation.  If  the  Gov¬ 
ernment  is  not  ready  yet  to  convert  even  a  large  frac¬ 
tion  of  our  industry  to  the  production  of  war  exports, 
because  we  have  no  means  of  transporting  them,  it  is 
destructive  to  say,  with  Doctor  Garfield,  that  aU  pro¬ 
duction  must  be  curtailed. 

It  must  be  realized  that  the  country’s  economic  life,  to 
be  healthy,  must  be  uninterrupted.  Let  us  no  longer  put 
the  question,  is  so-and-so  essential?  Let  us  ask  rather, 
how  can  we  use  so-and-.so  to  win  the  war?  When  these 
questions  are  fairly  asked  by  the  Administration  they 
will  answer  themselves.  There  will  be  no  more  rail 
congestion  because  the  Government  is  buying  things  i'; 
cannot  transport  or  use.  There  will  be  no  more  rendinj 
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and  tearinR  of  the  economic  atructure  such  as  is  involved 
in  the  present  fuel  order.  For  ships  will  leave  our  ports 
fully  coaled  and  laden,  munition  factories  will  work  at 
constantly  increasini;  speed,  and  other  plants  will  pro¬ 
duce  the  maximum  quantity  of  wealth  attainable  with 
the  remaining  labor  in  order  to  sustain  ourselves  and 
our  allies  against  the  day  of  the  triumph  of  our  ideals. 


Which  Highway  Projects  Will  Receive 
Federal  Aid  in  19187 

ON  PAGE  163  are  the  questionnaire  and  the  letter  of 
transmittal  sent  out  to  all  district  engineers  by  the 
Office  of  Public  Roads  and  Rural  Engineering.  This 
has  been  done  in  order  that  the  distribution  of  the  fed¬ 
eral-aid  fund.s  during  this  year  may  not  act  to  interfere 
with  the  progres.s  of  the  war.  But  it  is  more  than  that, 
for  it  is  easily  conceivable  that  the  funds  might  be  with¬ 
held  if  the  capital  and  man  power  that  is  represented  by 
them  could  be  better  used.  To  have  decided  that  high¬ 
way  construction  should  go  on  when  every  ounce  of 
strength  should  be  devoted  to  the  hastening  of  victory 
is  an  acknowledgment  that  the  highway  system  of  the 
country  is  of  vital  importance.  It  is  a  recognition  on 
the  part  of  the  Government  that  without  roads  the 
transportation  network  is  incomplete. 

To  many  the  inevitability  of  this  action  has  been  ap¬ 
parent  for  some  time.  When  Priority  Order  No.  2  was 
issued  and  it  became  apparent  that  its  enforcement 
would  mean  the  di.scontinuance  of  all  construction  work 
on  highways,  there  was  universal  protest  against  its  se¬ 
verity.  It  was  felt  that  not  the  fullest  judgment  lay 
back  of  an  action  that  threw  out  of  work  so  many  men 
and  left  in  chaos  .so  much  activity  that  had  been  started 
in  greatest  faith. 

Calmer  viewing  showed  the  practical  necessity  of  the 
order,  and  resulted  in  a  feeling  that  a  slackening  of  the 
immediate  tension  on  the  railroads  would  see  the  re¬ 
sumption  of  at  least  the  construction  that  had  been 
started.  This  hope  was  justified  when,  on  Jan.  1,  all 
priority  orders  were  revoked,  allowing  road  work  to 
proceed,  but  under  the  disadvantages  of  the  closed  sea¬ 
son.  The  terms  of  the  revocation  were  vague,  in  that 
they  did  not  guarantee  that  road  materials  would  be 
given  consideration.  The  action  of  the  Office  of  Public 
Roads  comes,  therefore,  as  a  welcomed  sign  that  the 
Government  is  of  the  opinion  that  the  highways  are 
necessary  to  the  prosecution  of  the  war,  and  that  new 
construction  is  advisable  even  though  the  railroads  will 
be  forced  to  carry  the  burden  of  the  extra  traffic,  and 
in  spite  of  the  fact  that  the  factories  building  road 
machinery  might  l)e  utilized  in  the  making  of  munitions. 

A  resume  of  the  reasons  lying  liehind  this  declared  at¬ 
titude  of  the  Government  may  be  interesting  and  will 
certainly  illuminate  the  questions  of  just  what  part  the 
building  of  highways  and  the  prosperity  of  the  indus¬ 
tries  connected  with  such  work  has  to  do  with  the  suc¬ 
cess  of  our  efforts  to  bring  victory  to  the  banners  of  the 
allies.  These  reasons  have  generally  been  condensed 
into  the  mere  statement  that  much  of  the  freight  conges¬ 
tion  with  which  we  are  burdened  would  be  lessened  if 
our  network  of  roads  were  more  complete  and  main¬ 
tained  in  a  more  perfect  manner.  This  is  far  from  the 
full  explanation  of  the  situation,  leaving  out  of  account 
many  elements  which  are  as  vital  as  the  commonly  ac¬ 


cepted  view  and  which  are  in  many  ways  far  more  co¬ 
gent  and  far-reaching. 

The  classic  instance  of  the  use  being  made  of  the 
Cleveland-Akron  route  is  becoming  a  trifle  stale.  A 
an  example  it  is  useful,  but  as  a  summation  of  the  value 
of  good  roads  it  fails  to  consider  many  of  the  exigencies 
which  the  war  has  forced  us  to  take  into  account.  It 
fails  because  it  is  not  even  suggestive  of  the  value  that 
good  urban  streets  may  have,  due  to  their  ability  to 
extend  the  limits  of  terminal  yards,  in  allowing  trucks 
to  pick  up  freight  at  remote  switches  and  deliver  it  to 
the  store  door.  When  this  is  taken  into  account,  it  is 
obvious  that  many  of  the  artificial  commercial  limita¬ 
tions  that  we  have  grown  accustomed  to  will  vanish, 
making  shipper  and  receiver  aware  of  a  facility  they 
had  not  before  su.spected. 

Of  course  the  various  state  highway  officials  should 
not  underweigh  the  fact  that  new  construction  practical¬ 
ly  ruins  the  value  of  the  route  upon  which  work  is  be¬ 
ing  done.  In  order  to  avoid  this  it  will  be  necessary  to 
make  a  careful  study  of  all  available  routes  in  order  that 
new  work  will  interfere  the  least  with  such  u.se  as  is  be¬ 
ing  made  at  the  present  time  of  the  roads  already  in  ex¬ 
istence.  However,  this  should  not  be  a  difficult  matter  to 
determine. 

Nor  should  it  be  forgotten  that  the  scarcity  of  labor 
at  many  points  is  purely  local.  Secretary  Wilson,  of  the 
Department  of  Labor,  has  assured  us,  in  a  way  that  does 
not  admit  of  denial,  that  there  is  an  adequate  labor 
supply,  but  places  a  strong  accent  on  the  fact  that  the 
matter  is  one  of  distribution.  Once  the  truth  of  this  is 
admitted,  it  will  be  seen  that  our  problem  at  the  present 
moment  is  to  keep  all  labor  occupied  at  its  present  tasks 
until  such  a  time  as  it  is  possible  to  determine  where 
it  can  be  better  utilized.  Suddenly  to  cease  the  construc¬ 
tion  of  roads  with  the  intimation  that  this  order  would 
continue  until  the  close  of  the  war  would  mean  the 
shutting  down  of  many  dependent  indu.striea.  The  re¬ 
sult  of  such  an  action  would  be  calamitous.  Even  at  the 
present  moment  the  attitude  of  labor  is  none  too  favor¬ 
able,  and  to  throw  out  of  work  the  thousands  of  skille<l 
mechanics  employed  in  the  manufacture  of  road-build¬ 
ing  machinery  would  mean  an  unsettlement  of  condi¬ 
tions  which  would  make  it  difficult  to  return  to  normal 

Another  factor  which  is  ordinarily  overlooked  is  the 
80,000  enemy  aliens  employed  in  munitions  industries 
at  Cleveland — to  cite  only  one  instance.  The  simple 
remedy  to  a  situation  such  as  this  is  to  give  them  em¬ 
ployment — under  guard,  if  necessary — on  road  work,  in 
plants  manufacturing  paving  brick,  cement  or  drain  tile, 
or  in  quarries  where  their  activities  would  not  interfere 
directly  with  the  manufacture  of  materials  whose  delay 
in  delivery  would  be  an  irreparable  loss.  In  work  of  the 
sort  mentioned  there  would  be  but  little  incentive  to 
destruction,  and  it  is  probable  that  no  trouble  would  l>c 
experienced.  Labor  taken  from  munition  plants  and 
sequestered  in  work  remote  from  direct  connection  with 
the  war  could  be  replaced  w’ith  the  more  skilled  labor 
which  could  be  withdrawn  from  these  last-mentioned 
industries. 

Nor  must  it  be  overlooked  or  underweighted  that  the 
ports  are  at  present  overcrowded  with  munitions  for 
which  there  are  no  bottoms.  To  concentrate  blindly  on 
the  manufacture  of  war  materials  will  prove  to  be  an 
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unwise  policy,  and  hardly  calculated  to  be  of  any  (jreat 
help  in  the  present  crisis. 

Without  a  question  the  employment  of  convict  labor 
on  highway  construction  not  only  i.s  an  economy  in 
times  of  normal  prices,  but  is  in  line  with  the  most  ad¬ 
vanced  theory  of  penologists.  The  main  opposition 
to  large-scale  experiments  in  this  direction  has  come 
from  free  labor.  At  the  present  moment  free  labor  is 
in  such  demand  that  no  trouble  is  to  be  anticipated,  and 
the  experiment  can  be  tried  out  in  a  manner  which  will 
demon.strate,  once  and  for  all,  its  true  value.  Taken 
in  connection  with  enemy  alien  labor,  enough  human 
energy  will  be  available  not  only  to  provide  roads  abso¬ 
lutely  needed  at  the  present  moment,  but  to  bring  our 
transportation  system  up  to  the  pitch  of  efficiency  which 
will  be  demanded  by  the  post-war  certainty  of  an  inten¬ 
sified,  international  industrial  competition. 

In  conclusion,  it  is  well  to  remember  that  many  indus¬ 
tries  which  are  manufacturing  munitions  produce,  as 
byproducts,  materials  which  are  employed  in  the  con¬ 
struction  of  the  modern  highway.  If  the  market  for 
these  byproducts  is  wiped  out,  the  Government  must 
pay  higher  prices  for  certain  of  the  materials  it  needs. 
As  an  example  of  this,  toluol  and  carbolic  acid  are  pro¬ 
duced  from  the  distillation  of  coal  tar,  the  residue  of 
which  is  the  pitch  from  which  so  many  of  the  most  suc¬ 
cessful  roads  are  con.structed.  To  a  large  extent  asphalt 
is  the  residue  from  the  process  by  which  gasoline  is 
recovered — and  while  motor  cars  of  the  pleasure  type 
can  be  dispensed  with  or  used  to  a  less  extent,  it  has 
been  found  impossible  to  u.se  any  other  fuel  than  gasoline 
in  airplane  engines. 


Further  Shortsightedness  Regarding 
Engineering  Education 

The  Federal  Board  for  Vocational  Education  has 
asked  the  engineering  schools  to  terminate  their 
present  year  on  April  30  and  to  devote  their  equipment 
and  instructional  forces  until  Oct.  1  to  the  work  of  train¬ 
ing  artisans.  In  normal  times,  this  would  mean  about 
two-months’  curtailment  of  the  school  year.  With  a 
great  many  schools  now,  however,  such  a  procedure 
would  delay  by  five  months  the  finishing  of  all  engi¬ 
neering  students  other  than  the  seniors.  Recognizing 
the  Government’s  need  for  trained  engineers,  these  col¬ 
leges  are  planning  to  run  continuously,  thus  permitting 
the  four-years’  instruction  to  be  compres.sed  within 
three  years.  Instead  of  asking  these  colleges  to  depart 
from  this  intensive  educational  plan,  it  should  be  the 
work  of  some  Government  agency  to  urge  the  schools 
which  have  not  adopted  it  to  operate  without  the  sum¬ 
mer  intermission. 

If  the  federal  board  were  able  to  show  that  it  had 
exhausted  all  other  means  of  training  the  necessary 
artisans,  the  engineering  profession  and  the  engineer¬ 
ing  colleges  might  quickly  acquiesce  in  the  proposed 
scheme.  In  New  York  City,  at  least,  the  available  ma¬ 
chinery  for  the  training  of  artisans  has  not  been  ex- 
hau.sted,  and  unless  the  board  can  show  that  the  situ¬ 
ation  is  different  in  other  cities  it  will  with  difficulty 
per.suade  the  engineering  profession  and  the  engineer¬ 
ing  colleges  that  the  intensive  training  of  young  men 
for  higher  technical  work  should  be  curtailed  by  using 


the  college  equipment  for  five  months  for  an  entirely  dif¬ 
ferent  purpose. 

Manife.stly,  the  eejuipment  and  organizing  ability  of 
the  big  engineering  schools  is  moat  attractive  to  a  board 
casting  about  for  the  easiest  way  to  accomplish  a  big 
task.  If  the  schools  were  to  l>e  idle,  or  were  not  to  be 
devoted  to  the  fulfillment  of  an  urgent  war  demand, 
no  one  would  prote.st  again.st  immediate  granting  of  the 
board’s  request.  As  it  is,  we  trust  that  every  engineer¬ 
ing  society  in  the  country  will  oppose  the  plan  most  vig¬ 
orously  and  continue  such  opposition  until  the  federal 
board  can  demonstrate  the  absolute  necessity  of  the 
course  it  has  proposed. 


Organization  To  Win  the  War 

The  American  people  have  been  spurred  on  in  their 
work  of  war  preparation  during  the  pa.st  year  by 
various  slogans.  They  have  been  told  that  “Food  will 
win  the  war,’’  that  “Ships  will  win  the  war,’’  that 
“Bonds  will  win  the  war.”  The  revelations  made  in  the 
investigation  by  the  Senate  Committee  on  Militar>’  Af¬ 
fairs  during  the  past  weeks  prove  that  above  and  be¬ 
yond  any  of  these  great  needs  is  the  need  of  “Organiza¬ 
tion  to  win  the  war.’’ 

The  United  States  is  by  far  the  greatest  industrial 
nation  in  the  world.  It  has  the  men;  it  has  the  money: 
it  has  unlimited  raw  materials;  it  has  the  skill  and 
brains  and  intelligence  and  experience  necessary  to 
bring  all  these  great  forces  into  harmonious  operation 
to  wage  effective  warfare.  The  American  people  have 
expected  and  the  world  has  expected  that  the  vast  po¬ 
tential  power  of  the  United  States  would  be  organized 
for  the  world  conflict  with  f  promptne.ss  and  thorough¬ 
ness  commensurate  with  America’s  reputation  for  busi¬ 
ness  ability. 

Of  course  it  has  been  well  understood  that  there  were 
many  difficulties  to  overcome,  and  that  time  was  neces¬ 
sary  to  create  great  organizations  to  carry  on  the  work ; 
but  millions  of  patriotic  Americans  have  thrown  every 
ounce  of  strength  they  possessed  into  war  work,  and 
there  has  been  an  optimistic  belief  that  all  this  vast 
energy  and  enthusiasm  was  being  efficiently  directed  and 
coordinated. 

That  optimism  is  at  an  end.  The  country  is  now  face 
to  face  with  the  true  situation.  Senator  Chamberlain, 
chairman  of  the  Senate  military  committee,  at  a  pub¬ 
lic  meeting  in  New  York  on  Jan.  19,  said:  “The 
military  establishment  of  the  United  States  has  fallen 
down.  There  is  no  use  in  being  optimistic  about  a  thing 
that  does  not  exist.  It  has  almost  stopped  functioning, 
my  friends.  Why?  Because  of  inefficiency  in  every  bu¬ 
reau,  in  every  department  of  the  Government  of  the 
United  States.  America  has  been  groping  in  the  dark 
for  ten  months,  with  able  hands  but  with  no  head  re¬ 
sponsible  for  a  war  program.” 

An  attempt  has  been  made  to  break  the  force  of  the 
Senate  committee’s  investigation  with  the  plea  that  the 
task  of  war  preparation  was  so  enormous  that  many 
blunders  were  inevitable  and  that  those  in  charge  did 
as  well  as  anyone  could  have  done.  That  excuse  be¬ 
comes  invalid  as  one  studies  the  detailed  testimony  be¬ 
fore  the  Senate  committee.  Further,  that  testimony 
only  served  to  confirm  and  make  public  the  knowledge 
possessed  by  hundreds  of  business  men,  manufacturers. 
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engineers  and  contractors  who  have  had  direct  experi¬ 
ence  of  governmental  methods  during  the  past  year. 
The  public  knows,  too,  that  the  men  who  are  in  the 
camps  have  lacked  clothing,  equipment  and  arms  and 
that  for  a  long  time  to  come  the  United  States  will  be 
unable  to  supply  its  troops  with  artillery,  the  first  es¬ 
sential  of  present-day  warfare. 

There  is  no  possible  way  of  making  up  the  time  that 
has  been  lost.  In  the  present  urgent  crisis,  little  time 
can  be  given,  even,  to  fixing  responsibility  for  the  blun¬ 
ders  of  the  past.  Attention  is  properly  concentrated 
now  on  the  question,  how  can  the  present  organization — 
such  as  it  is — be  remodeled  into  an  organization  compe¬ 
tent  to  utilize  the  productive  forces  of  America  in  the 
broadest  way?  A  bill  has  been  prepared  by  the  Senate 
military  committee,  creating  a  war  cabinet  of  three 
civilians,  to  be  appointed  by  the  President,  and  to  be 
men  “of  demonstrated  ability.”  This  war  cabinet  would 
have  the  broad  task  of  planning  all  operations  in  con¬ 
nection  with  the  war  and  seeing  to  it  that  interference 
does  not  occur  between  different  departments  and  bu¬ 
reaus.  A  bill  to  create  a  director  of  munitions,  to  have 
charge  of  the  purchase  and  furnishing  of  all  war  sup¬ 
plies,  has  also  been  introduced. 

The  need  of  somebody  with  the  ability  and  the  author¬ 
ity  to  plan  intelligently  and  direct  in  a  broad  way  all 
the  various  fields  of  war  effort  has  long  been  obvious  to 
every  keen  observer  at  Washington.  Such  a  body  could 
not  and  should  not  supersede  the  present  organizations 
in  charge  of  different  departments  and  bureaus,  but  it 
should  discharge  the  duties  as  commander-in-chief  of 
the  armed  forces  of  the  United  States  which  the  Con¬ 
stitution  lays  upon  the  President  and  which  he  is  actu¬ 
ally  able  to  discharge  in  theory  only.  It  could  and 
should,  also,  supervise  and  oversee  the  work  of  different 
departments,  as  the  President  is  personally  unable  to  do, 
and  it  should  have  authority  to  root  out  inefficiency  and 
incompetency  wherever  found,  and  to  inaugurate  and 
compel  a  go-ahead  policy  all  along  the  line. 

The  makeshift  organizations  with  which  the  Govern¬ 
ment  has  been  attempting  to  operate  are  so  obviously 
ineffective  that  their  failure  could  have  been  and  in  fact 
was  freely  predicted  months  ago.  For  example,  the  Ad¬ 
ministration  attempted  to  secure  the  aid  of  experienced 
business  men  by  creating  boards  and  commissions  and 
committees  with  merely  advisory  powers,  or  with  an 
uncertain  division  of  authority  between  these  bodies 
and  the  executive  officers  with  which  they  are  associated. 
It  has  relied  on  the  patriotism  of  these  business  men  to 
contribute  their  own  services  gratis  and  pay  their  own 
expenses,  and  at  one  period,  even,  the  expense  of  carry¬ 
ing  on  the  Government’s  business.  The  resulting  con¬ 
flict  of  authority,  friction,  confusion  and  delays  which 
have  occurred  are  what  such  division  of  responsibility 
was  bound  to  produce. 

The  Government  ought,  indeed,  to  summon  to  its 
tasks  the  ablest  business  men,  executives  and  adminis¬ 
trators  that  can  be  found,  nor  should  the  selection  be 
confined  to  men  of  such  wealth  that  they  can  afford  to 
work  for  the  Government  without  compensation.  Fur¬ 
ther,  these  men  should  be  given  authority  as  executives 
and  not  as  mere  advisers,  nor  should  their  work  be 
hampered  by  the  official  red  tape  and  routine  that  has 
so  long  thwarted  able  military  officers. 
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The  creation  of  such  a  war  cabinet  as  the  Senate 
committee  proposes  is  no  reflection  whatever  up'ai 
President  Wilson  nor  indeed  upon  members  of  his  Cab¬ 
inet.  Even  under  peace  conditions  these  executives  have 
more  than  they  can  properly  perform.  To  deal  with  the 
huge  task  of  planning  and  carrying  on  the  war  deserves 
all  the  strength  and  energy  of  three  of  the  ablest  men 
that  can  be  found. 

Admittedly,  we  have  been  far  from  attaining  efficiency 
in  our  governmental  operations  in  time  of  peace,  but  we 
must  nevertheless  strive  to  attain  it  by  every  means  pos¬ 
sible  in  the  present  emergency,  or  risk  the  loss  of  the 
cause  to  which  we  are  committed. 


Store-Door  Deliveries  as  a  Remedy  for 
Terminal  Congestion 

HE  Highways  Transport  Committee  of  the  Council 
of  National  Defense  came  before  the  New  York 
Highway  Traffic  Association  with  a  clean-cut,  precise 
scheme  for  the  amelioration  of  the  terminal  freight  con¬ 
gestion  existing  in  that  city.  Represented  by  its  chair¬ 
man,  Roy  D.  Chapin,  the  board  attempted  to  make 
clear  the  situation  as  it  existed  and  to  point  out  in  a  few 
words  the  necessity  for  a  remedy,  which  to  them  seemed 
to  lie  in  a  pooling  of  trucking  facilities.  They  claimed 
no  especial  novelty  for  the  plan,  mentioning,  in  fact, 
that  in  England  no  other  scheme  than  “store-door  de¬ 
liveries”  was  considered  practicable  or  even  tolerated 
under  present  conditions.  As  any  one  who  is  at  all 
familiar  with  such  proceedings  might  have  expected, 
their  proposal  was  greeted  not  with  a  broad  apprecia¬ 
tion  of  its  basic  merits,  but  with  innumerable  objections 
on  the  part  of  this  or  that  interest  whose  normal  method 
of  doing  business  would  be  slightly  disarranged. 

But  these  objectors,  though  loud  of  voice  and  many 
in  number,  all  failed  to  see  that  the  present  situation 
is  not  one  in  which  individual  convenience  can  be  con¬ 
sidered,  but  that  rather  the  point  is  whether  it  is  not 
better  to  put  up  with  a  few  inconveniences  than  to  be 
put  out  of  business.  They  have  become  so  accustomed 
to  doing  their  various  tasks  in  a  certain  routine  man¬ 
ner  that  their  facility,  one  is  bound  to  suspect,  has 
become  part  of  their  stock  in  trade — a  circumstance 
that  is  as  essential  to  their  continued  success  as  the 
actual  brains  and  energy  with  which  they  attack  new 
problems.  They  have  taken  so  many  years  in  learning 
just  how  to  expedite  shipments  in  the  present  manner 
that  they  count  this  knowledge  as  commercial  property. 

But,  unfortunately  for  these  vain  protestors,  condi¬ 
tions  have  changed.  When  only  10%  of  the  time  of  a 
freight  car  is  consumed  in  the  actual  process  of  travel¬ 
ing  from  one  point  to  another,  the  place  to  look  when 
seeking  efficiency  in  our  transportation  system  mu.st 
be  at  the  terminals  where  much  of  the  90%  is  frittered 
away.  When,  also,  the  accustomed  methods  have  been 
shown  to  be  at  fault,  attention  should  be  directed  not  at 
criticism  of  proposals  that  promise  relief,  but  at  the 
devising  of  better  and  more  efficient  plans. 

Presumably  this  attitude  of  the  stand-patter  is  human 
and  forgivable,  but  it  is  to  be  hoped  that  the  board  will 
not  be  swayed  by  the  number  %nd  noise  of  their  op¬ 
ponents,  but  only  yield  ground  before  a  plan  so  com¬ 
prehensive  and  superior  that  its  advantages  will  be  rec¬ 
ognized  by. everyone.  .  .... 
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Pneumatic  Mixer  Train  on  Mount  Royal  Tunnel 

Keeping  Machines  Close  to  Forms  Found  To  Give  Best  Results  After 
Trying  Several  Methods  in  Lining  14,000-Foot  Bore 

By  F.  C.  K.  Stuart 

Principal  Aasistant  Knglneer,  Mount  Hoyal  Tuntit*!  and  Terminal  fo..  Utd..  Montreal.  Que 


The  best  results  in  placing  64,040  cu.yd.  of  con¬ 
crete  by  the  pneumatic  method  in  lining  the  Mount 
Royal  tunnel  were  obtained  by  keeping  the  mixing 
plant  close  to  the  forms.  This  eliminated  trouble  with 
no  plugging  the  line  and  made  it  possible  to  operate 
with  less  compressed  air.  The  plan  was  finally  devel¬ 
oped  to  the  point  of  building  a  plant  on  cars  which 
could  be  moved  as  the  work  progressed,  and  in  which 
the  mixer  was  charged  by  a  skip  loaded  from  a  small 
bin,  which  in  turn  was  filled  by  belt  conveyors  passing 
beneath  bins,  mounted  on  the  train,  into  which  the 


FIRST  PLANT  WAS  STATIONARY 


tunnel  cars  were  dumped.  These  cars  were  hauled  up 
an  incline  to  the  top  of  the  train.  This  plant,  which 
placed  more  than  37,000  yd.  of  concrete  in  8  months 
with  7  sets  of  forms,  not '  only  reduced  the  delays 
due  to  plugs,  but  effected  such  a  saving  in  wear  on 
the  pipe  that  it  was  possible  to  finish  the  work  without 
purchasing  a  large  extra  quantity. 

The  pneumatic  method  was  used  in  placing  the  greater 
part  of  the  lining  of  the  tunnel,  the  work  being  started 
in  a  small  way  to  discover  if  the  system  were  really 
economical  and  could  be  depended  on  to  work  continu¬ 
ously  at  a  fair  speed.  It  was  realized  that  if  such 
results  could  be  obtained,  the  advantages  of  the  pneu¬ 
matic  over  old  methods  would  be  considerable.  There 
were  two  sections  of  the  tunnel  to  be  concreted.  In 
the  larger  section,  which  extended  east  from  the  west 
portal  for  13,200  ft.,  the  rock  was  all  excavated  and 
trimmed  ahead  of  the  concrete  work,  while  in  the 
smaller,  which  was  only  1200  ft.  long,  the  rock  was 


so  bad  that  it  had  to  be  taken  out  in  small  section.^ 
and  the  concrete  placed  immediately. 

Generally  speaking,  in  the  larger  section,  where  the 
rock  sides  were  sufficiently  solid,  a  hitch,  shown  on  the 
drawing,  was  blasted  from  3  to  8  ft.  below  the  springing 
line  and  the  sidewalls  placed  on  this  hitch.  Where  this 
could  not  be  done  the  sidewalls  were  carried  down  to 
the  floor  of  the  tunnel.  In  the  smaller  length,  where 
it  was  necessary  to  excavate  the  upper  part  of  the 
tunnel  and  line  it  before  removing  the  bench,  sidewalls 
3  or  4  ft.  in  height  were  placed  directly  on  the  bench. 
After  the  roof  lining  was  completed  the  remaining 
excavation  was  carried  on  verj*  carefully.  In  spite  of 
this,  the  rock  sidewalls  proved  so  poor  that  concrete 
walls  had  to  be  put  in  down  to  subgrade. 

The  forms  were  wooden  construction  with  steel  skin 
plates  for  the  arch  form,  which  was  not  collapsible. 
In  the  longer  section  of  the  tunnel  they  were  mounted 
on  carriages  running  on  double-flange  wheels  with  side- 
wall  forms  hung  from  the  same  carriage.  In  the  short 
section  the  arch  forms  traveled  by  means  of  rollers 


on  skids  and  the  sidewall  forms  were  built  after  the 
arch  form  was  set.  The  forms  were  designed  so  that 
they  could  be  used  in  sections  that  were  multiples  of 
6  ft.  In  general  30-ft.  forms  were  used  in  the  large 
section  and  from  5  to  15-ft.  lengths  in  the  short. 

The  company  was  operating  a  large  crusher  plant 
at  the  west  portal  of  the  tunnel,  but  this  plant  was 
about  16  ft.  above  the  level  of  the  approach  cut  to  the 
portal  and  600  ft.  distant.  Consequently,  additional 
bins  for  sand  and  stone  had  to  be  built  in  the  cut 


so  that  the  material  trains  could  be  loaded  in  the  track.  The  cement  was  carried  up  to  a  platform  ai 
shortest  possible  time.  The  bins  were  filled  from  an  the  level  of  the  top  of  the  batch  hopper  by  a  belt 
overhead  standard-gat^e  track  that  connected  with  the  conveyor. 

track  under  the  crusher  plant.  The  bins  in  the  cut  The  horizontal  discharge  pipe,  laid  directly  on  the 
discharged  by  swinging  gates  into  the  3-ft.  gage  tunnel  floor  of  the  tunnel,  was  not  fastened  down.  It  was 
cars  directly  beneath.  All  the  track  in  the  tunnel  was  connected  to  the  vertical  pipe  on  the  form  by  two  45- 
of  this  gage.  Thirty  of  the  tunnel  muck  cars  were  deg.  30-in.  radius  carbon  steel  elbows.  The  vertical 
converted  from  end  to  center  dump  for  use  in  the  mate-  pipe  was  fastened  to  the  bottom  chord  of  the  arch  form 
rial  trains.  These  trains  were  hauled  by  standard  10-ton  by  chains  and  stiffened  by  a  long  knee-brace  to  the 
trolley  mine  locomotives.  horizontal  pipe.  At  the  top  were  two  more  45-deg. 

In  all,  three  .stationarj’  pneumatic  plants  and  one  elbows  to  carry  the  concrete  horizontally  into  the  form, 
mounted  on  wheels  were  used  during  the  course  of  the  The  joint  between  the  top  elbows  and  the  vertical  pipe 
work.  The  first  plant  was  more  or  less  of  a  crude  affair  was  made  to  swivel,  so  that  concrete  could  be  directed 
and  combined  the  ideas  of  the  company’s  engineers  and  to  any  place  in  the  form.  The  concrete  was  carried  as 
those  of  J.  H.  MacMichael  of  Chicago,  who  supplied  far  back  as  desired  by  using  nipples  from  2  to  8  ft. 
the  mixers.  The  sole  idea  at  first  was  to  keep  the  long  bolted  to  the  last  elbow. 

mixer  supplied  with  material,  as  the  necessity  for  a  First  the  sidewalls  were  built  up  as  evenly  as  possible 
plant  that  could  be  easily  and  quickly  moved  was  not  until  the  concrete  was  a  foot  below  the  top  of  the  arch 
appreciated  until  later.  The  first  plant  was  set  up  on  form.  The  mix  was  then  dried  a  good  deal  and  the 
the  south  side  of  the  tunnel,  about  400  ft.  east  of  the  arch  built  up  from  the  back  of  the  form.  With  a  good 
first  form  inside  the  west  portal.  This  form  traveled  deflector  on  the  end  of  the  discharge  nipple  and  a 
toward  the  plant  and  another  was  set  up  directly  east  proper  mixture  the  concrete  could  be  placed  in  almost 
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of  it  to  travel  away  from  the  plant  in  order  to  determine  any  spot  desired.  Occasionally  a  little  shoveling  was 
how  far  the  concrete  could  be  shot.  The  mixer  was  necessary  to  fill  up  some  awkward  place.  The  form  was 
rated  at  i-yd.  capacity,  but  was  expected  to  use  a  two-  bulkheaded  except  for  about  13  ft.  at  the  top  in  front, 
bag  batch  of  1 :  2i :  4i  concrete.  It  was  set  up  as  low’  where  the  pipe  went  in.  This  space  was  bulkheaded 
as  possible,  the  discharge  pipe  at  the  bottom  resting '  with  sand  bags  as  the  arch  was  built  up. 
on  the  tunnel  subgrade.  Directly  above  the  mixer  w’as  After  a  good  deal  of  experimenting  with  the  first 
the  batch  hopper,  discharging  by  a  single  gate  into  the  plant  it  could  be  depended  on  to  shoot  a  one-bag  batch 
mixer,  and  above  this  hopper  were  small  storage  bins  and  very  occasionally  a  two-bag  batch.  The  latter 
as  large  as  the  roof  of  the  tunnel  would  permit.  The  generally  caused  a  plug  in  the  pipe.  The  trouble  was 
sand  and  stone  were  supplied  to  these  bins  by  two  that  the  single  gate  from  the  batch  hopper  allowed 
bucket  elevators  fed  from  two  boots  under  a  raised  no  control  of  the  manner  in  which  the  material  entered 
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the  mixer,  and  the  water-measuring  device  also  con¬ 
tributed  to  the  difficulty  because  it  was  not  possible  to 
discharge  water  into  the  mixer  exactly  with  the  mate¬ 
rial,  nor  to  properly  control  the  duration  of  flow. 

Work  in  the  shorter  section  of  the  tunnel  had  to  be 
started  before  the  first  plant  had  finished  the  work 
to  be  done  at  its  first  set-up.  The  shorter  section 
had  to  be  lined  more  slowly,  so  that  a  new  type  of 
plant  was  designed  without  any  bins  over  the  mixer, 
thus  doing  away  with  all  the  elevators  and  conveyors 
and  making  the  plant  much  more  portable.  This  mixer 
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SECTION  A-B 


was  rated  at  1  yd.,  but  all  calculations  were  ba.sed  on 
a  one-bag  batch.  The  mixer  was  charged  by  means  of 
a  small  shuttle  car  with  a  separate  partition  for  sand 
and  stone.  This  car  was  moved  up  and  down  from 
beneath  the  material  track  to  dumping  position  over 
the  mixer  by  a  single-drum  hoi.sting  engine.  The  di.s- 
charge  end  of  the  car  was  hooded,  and  the  partition 
made  movable  .so  that  the  flow  of  .sand  and  atone  could 
be  regulated  and  the  aggregates  mixed  as  they  were 
discharged  into  the  mixer.  The  car  was  loaded  from 
two  small  bins  built  into  the  tre.stle  that  carried  the 
material  trains.  The  cement  was  brought  in  on  the 
same  track  as  the  other  materials  and  was  unloaded  and 
.stored  on  a  platform  level  with  the  top  of  the  mixer. 
From  here  it  was  fed  as  required  by  means  of  a  short 
chute  into  the  shuttle  car.  After  properly  adjusting 
the  partition  in  the  .shuttle  car  and  determining  the 
water  feed,  the  second  plant  was  found  to  be  very  suc¬ 
cessful.  The  mixer  could  be  run  steadily  at  the  rate 
of  two  batches  a  minute  provided  the  material  supply 
could  be  maintained.  This,  however,  was  difficult  to 
accomplish  because  the  haul  was  two  miles  in  from  the 
crusher  plant.  Due  to  the  care  taken  in  putting  the 
aggregates  into  the  mixer  there  were  remarkably  few 
plugs  in  the  pipe.  The  sand,  stone  and  cement  were 
roughly  mixed  together  on  entering  the  machine  to  give 
the  best  results,  and  the  water  started  to  flow  an  instant 
ahead  of  material,  continuing  in  a  steady  stream  until 
a  few  seconds  after  the  charge  was  in  the  mixer. 

The  third  plant  had  all  the  features  of  the  second, 
except  that  its  mixer  was  i-yd.,  or  two-bag-batch  capac¬ 
ity.  It  was  first  set  up  800  ft.  ea.st  of  the  first  plant, 
which  was  abandoned  as  soon  as  the  work  to  be  done 
in  the  first  section  was  completed  and  the  third  plant 
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ready  for  operation.  During  the  first  week  the  third 
plant  could  only  be  worked  with  a  one-bag  batch,  but 
after  spending  that  time  in  experimenting,  a  two-bag 
batch  was  generally  used.  When  the  air  pressure  got 
below  70  lb.,  plugs  in  the  pipe  were  frequent.  It  was 
also  impossible  to  use  a  two-bag  dry  mix,  such  as  was 
required  to  build  up  the  arch,  without  continuous  plugs, 
so  that  when  the  filling  of  the  form  had  progressed  that 
far  a  one-bag  batch  was  used  to  complete  the  section. 
Working  continuously  from  Oct.  9,  1915,  to  May  1,  1916, 
this  plant  placed  about  18,100  yd.  of  concrete.  The 
best  month  was  March,  in  which  4170  yd.  was  placed 
in  two  shifts,  using  five  sets  of  forms.  The  force 
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ELEVATION 

CARS  RAN  UP  ON  ELEVATED  TRACK.  SIDE  DUMP  DISCHARGING  SAND  AND  BOTTOM  DUMP  STONE  INTO 
BINS  FROM  WHICH  TWO  CONVEYORS  TOOK  MATERIAL  TO  HOPPER  OR  MI.XERl 
CAR  WHICH  LOADED  CHARGING  SKIP 


The  photograph  shows  the  plant  in  the  tunnel  with 
the  mixer  car  in  the  left  foreground.  Behind  the 
mixer  car  is  the  inclined  conveyor  car,  so  called  for 
want  of  a  better  name.  The  material  trains  were  run 
up  this  incline  into  the  top  of  the  conveyor  car,  the 
.stone  cars,  being  center  dump,  and  the  .sand  cars  side 
dump,  di.scharging  into  small  boots  with  sliding  gates 
from  which  the  material  was  fed  to  a  pair  of  belt  con¬ 
veyors.  The.se  conveyors  carried  the  stone  and  sand 
to  the  small  bins  on  the  mixer  car.  The  drawing  .shows 
a  section  through  one  of  the  six  boots  and  a  side  eleva¬ 
tion  of  the  car.  Cement  was  unloaded  and  stored  on  the 
small  platforms  above  the  ends  of  the  belt  conveyors 
and  dumped  through  a  small  chute  into  the  shuttle  car 
as  required. 

The  plant  worked  very  well,  the  chief  drawback  being 
the  stub  end  to  the  material  track.  However,  there  was 


employed  in  mixing  and  placing  concrete  was  .seven 
men  on  the  mixer  plant,  including  a  hoist  runner  and 
the  mixer  operator,  three  men  on  the  forms,  and  part 
of  the  time  two  carpenter  helpers  looking  after  leaks 
in  the  forms. 

The  maximum  di.stance  between  the  mixer  and  the 
forms  of  this  plant  was  1200  ft.  This  occurred  in 
concreting  the  section  to  which  the  mixer  plant  was  to 
be  moved.  Except  for  this  one  case,  the  distance  con¬ 
crete  was  shot  was  generally  not  over  600  ft. 

In  January,  1916,  it  was  realized  that  if  the  work 
was  continued  in  this  way  all  the  pipe  on  the  job 
would  be  worn  out  before  completing  the  lining.  The 
difficulty  in  maintaining  sufficient  air  pressure  for  the 
long  shots  was  expected  to  increa.se  rapidly  as  the  work 
advanced  further  and  further  from  the  compre.ssor 
plant.  The  remedy  for  both  the.se  difficulties  was  to 
build  a  mixer  plant  on  wheels  that  could  be  moved 
from  one  form  to  another,  making  it  possible  to  operate 
with  a  maximum  length  of  pipe  between  60  and  100 
ft.,  and  with  a  great  saving  in  compres.sed  air  and 
increa.sed  speed  of  operation.  The  time  taken  for  one 
batch  to  travel  out  of  the  mixer,  down  1200  ft.  of  pipe 
and  into  the  form  varied  from  40  .sec.  to  1  min. 

The  design  of  such  a  plant  presented  numerous  diffi¬ 
culties,  e.specially  as  it  was  thought  be.st  to  build  it  for 
H-ft.  gage  track  so  that  the  plant  it.self  could  travel 
on  the  material  track  laid  in  the  center  of  the  tunnel. 
The  height  of  the  plant  was  governed  by  the  head- 
room  under  the  forms,  which  was  about  12  ft.  from 
the  top  of  rail. 

The  mixing  plant  designed  to  meet  the.se  conditions 
is  shown  in  the  drawings  and  photographs,  and  incor¬ 
porates  the  ideas  that  worked  well  in  the  second  and 
third  plants.  The  hoist  for  the  shuttle  car  is  not  shown 
in  the  drawing,  but  was  placed  on  the  platform  to  the 
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no  way  to  overcome  this  difficulty  and  still  be  able  to 
work  the  plant  under  any  conditions  among  the  forms. 

Although  it  was  planned  to  space  the  forms  about 
200  ft.  apart  and  move  them  all  in  the  same  direction, 
the  trimming  being  carried  on  just  ahead  of  the  con¬ 
creting  delayed  the  work  more  or  less,  and  the  forms 
were  moved  in  a  haphazard  way  from  week  to  week 
as  the  trimming  progressed.  The  plant  could  be  moved 
fairly  readily,  as  the  track  was  all  straight.  It  was 
found  that  the  40-lb.  rail  with  5-ft.  ties  3  ft.  apart 
was  really  too  light,  and  60-lb.  rail  was  substituted 
as  the  work  progres.sed.  The  time  taken  to  move  and 
set  up  averaged  about  24  hours,  but  the  time  of  break¬ 
ing  and  connecting  the  track  to  the  incline  always 
seemed  unnecessarily  long. 

Even  with  the  short  shots  made  possible  by  the  use 
of  this  plant,  the  air  pressure  was  at  times  very  poor 
and  plugs  were  frequent.  Crusher  fines  were  used  as 
.sand,  and  perhaps  contributed  somewhat  to  the  plug.s. 
which  occasionally  occurred  even  with  good  air  pressure 
and  a  reliable  operator.  The  traveling  mixer  plant 
placed  about  37,265  yd.  of  concrete  in  8  months  with 
7  sets  of  forms,  the  best  month  being  October,  when  581 1 
yd.  were  placed,  and  the  lowest  May,  when  but  3410 
yd.  were  put  in.  This  was  the  first  month  the  plant 
was  operated.  It  worked  two  shifts,  and  the  average 
force  for  one  shift  in  the  tunnel  on  concrete  work  was 
a  foreman,  a  mixer  operator,  a  hoist  runner,  thirteen 
laborers,  three  dinkey  runners,  three  brakemen.  one 
pipe  fitter  and  one  handy  man.  The  carpenters  worked 
one  shift. 

Generally  speaking,  the  performance  of  the  mixers 
was  satisfactory  after  it  was  realized  that  though  the 
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right  of  the  mixer.  In  front  of  the  mixer  car  was  a 
car  about  18  ft.  long  which  carried  an  air  receiver  of 
158  cu.ft.  capacity  and  the  di.scharge  pipe.  This  pipe  was 
hung  below  the  receiver  car,  giving  two  lengths  from 
the  bottom  elbow  of  the  mixer  to  the  bottom  elbow  of 
the  vertical  pipe.  This  proved  insufficient,  so  another 
length  of  pipe  was  added  which i  was  carried  on  a  pony 
truck  fastened  ahead  of  the  receiver  car. 
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machine  was  apparently  simple  there  were  a  few  small 
mechanical  details  which  were  absolutely  essential  to 
economical  and  fairly  continuous  operation.  The  chief 
of  these  were  the  swivel  joint  just  below  the  top  elbow 
and  the  use  of  reliable  elbows.  The  swivel  joint  itself 
is  very  simple,  and  is  shown  in  one  of  the  drawings. 
The  elbow  at  the  bottom  of  the  mixer  was  also  made 
so  that  it  swung  in  any  direction,  but  this  feature  was 
not  so  important  after  the  traveling  plant  was  adopted. 

The  pipe  used  was  8-in.  mild  steel  that  had  been 
employed  previously  as  an  air  line.  This  pipe  had  plain 
ends  for  Dres.ser  joints,  and  these  joints  were  used. 
However,  they  were  not  considered  to  have  enough 
strength  to  resist  the  pull  of  the  concrete  through  the 
pipe,  and  were  reinforced  by  fastening  two  angles  to 
each  end  of  each  section  of  the  pipe  and  connecting 
angles  by  a  pair  of  3-in.  machine  bolts.  At  the  com¬ 
mencement  of  the  work  ordinary  cast  steel  elbows  were 
supplied  bj’  the  agent  of  the  firm  which  furnished  the 
mixers.  They  proved  very  unreliable,  one  elbow  stand¬ 
ing  up  for  1000  yd.  and  another  one  for  less  than  100 
yd.  When  a  blowout  occurred  it  was  sometimes  possible 
to  put  on  a  patch  to  last  until  the  form  was  finished, 
but  in  a  great  many  cases  it  was  necessary  to  take 
down  the  elbow  and  replace  it,  wasting  a  good  deal 
of  time. 

The  first  improvement  made  was  to  get  some  split 
elbows,  the  idea  being  that  as  the  backs  alone  wore 
out  they  could  be  replaced  with  little  more  than  half 
the  trouble  required  in  removing  the  whole  elbow. 
Four  split  elbows  of  manganese  steel  were  ordered 
for  trial,  but  it  was  found  that  under  the  same  con¬ 
ditions  the  manganese  steel  only  wore  50%  longer,  while 
the  cost  was  four  times  that  of  the  old  carbon  steel 
elbows.  The  old  elbows  wore  out  only  in  one  place, 
so  that  it  was  believed  the  most  economical  proposition 
would  be  to  split  a  few  carbon  steel  elbows  with  reliable 
hacks,  and  use  reliners  consisting  of  blocks  that  could 
be  replaced  as  soon  as  worn  out,  as  shown  in  one 
of  the  photographs.  With  an  elbow  of  this  type  and 
with  proper  inspection  there  should  be  no  delays  in 
concrete  work  of  this  character.  Fifteen  45-deg.  elbows 
of  this  type  were  ordered  and  reliners  of  various  mate¬ 
rial,  including  cast  iron,  cast  steel,  manganese  steel  and 
ferralun,  were  procured  for  trial.  Pure  rubber  in  the 
•shape  of  old  sections  of  motor  truck  tires  was  tried,  but 
could  not  be  held  in  place  in  the  elbow.  The  most  eco¬ 
nomical  lining  was  found  to  be  cast  iron,  though  fer¬ 
ralun  outlasted  all  the  other  materials. 

This  elbow  was  a  great  improvement  and  was  used 
for  the  rest  of  the  job.  It  gave  very  satisfactory 
service,  though  after  being  relined  several  times  the 
block  reliners  had  a  tendency  to  blow  out  owing  to 
wear  of  the  elbow  itself  alongside  the  liners.  When 
the  elbow  reached  this  stage  a  forged  reliner  in  one 
piece  was  put  in  to  fill  up  all  the  worn  spots.  This 
type  of  elbow  has  since  been  patented  and  considerably 
improved.  It  is  now  being  experimented  with  on  other 
work. 

The  pipe  wear  was  considerable,  but  no  figures  are 
c-vailable  as  to  the  amount  actually  destroyed.  Most  of 
the  wear  occurred  at  the  ends,  and  when  a  length  was 
worn  through  the  ends  were  cut  oflf  and  the  pipe  used 
until  entirely  worn  out.  The  reinforced  Dresser 


joints  gave  satisfactory  service,  but  there  were  occa¬ 
sional  blowouts  due  to  bad  plugs.  Where  the  end  of  the 
horizontal  pipe  connected  to  the  mixer  elbow  and  to 
the  elbow  at  the  bottom  of  the  vertical  pipe,  a  flange 
was  screwed  on  the  pipe. 

The  compre.ssor  plants  available  had  a  capacity  far 
above  the  rated  requirements  for  the  mixers,  but  un¬ 
fortunately  there  w’ere  so  many  drills  and  pumps  run 
from  the  same  air  line  that  it  was  impossible  to  tell 
exactly  the  amount  of  air  that  the  mixers  used.  The 
quantity  was  above  1100-cu.ft.  per  minute,  and  the  mixer 
would  not  operate  without  danger  of  plugging  if  the 
pressure  dropped  below  70  lb. 

The  work  was  designed  and  executed  by  the  Mount 
Royal  Tunnel  and  Terminal  Co.,  for  which  S.  P.  Browr 
was  chief  engineer;  W.  C.  Lancaster,  electrical  and 
mechanical  engineer;  Richard  Byers,  general  superin¬ 
tendent;  R.  T.  Gent,  master  mechanic  and  electrician; 
W.  E.  Joyce,  engineer  of  design,  and  the  writer,  prin¬ 
cipal  assistant  engineer. 


Use  of  Self-Healing  Coating  on 
New  York  Central  Bridges 

LASTIC  “self-healing”  coating  has  been  used  for  the 
protection  of  bridge  steel  over  tracks  by  the  New 
York  Central  R.R.  for  five  years  past.  This  is  the  ma¬ 
terial  now  being  used  by  the  Santa  Fe,  as  reported  on 
p.  888,  Nov.  8,  1917.  The  first  application  on  the  New 
York  Central  was  made  in  1912,  we  are  informed  by  A. 
W.  Carpenter,  assistant  valuation  engineer.  Prior  to 
this,  however,  te.st  exposures  had  been  made  in  a  tunnel. 
After  four  years  exposure,  full  protection  was  still 
obtained;  but,  as  the  specimens  were  hung  along  the 
aide  of  the  tunnel,  they  were  not  subjected  to  the  direct 
action  of  the  locomotive  bla.st. 

Since  1912  the  material  has  been  used  quite  exten¬ 
sively  by  the  maintenance-of-way  department  of  the 
company  for  protecting  iron  and  steel  structures  over 
steam-operated  tracks,  and  for  protecting  the  exposed 
surfaces  of  steel  floor  troughs  and  floor  plates.  * 
From  some  divisions  of  the  railroad  good  result's  are 
reported,  and  the  use  of  this  coating  has  been  continued 
from  year  to  year.  During  the  past  year  one  particular 
division  applied  the  coating  to  no  less  than  twelve  .steel 
structures.  On  one  division,  however,  the  material 
failed  to  protect  the  steel  against  locomotive  blast  and 
gases  on  three  structures  located  over  tracks  where  the 
clearance  above  rails  averaged  16  to  19  ft.  It  is  be¬ 
lieved  that  this  low  height  is  the  cause  of  the  failure 
of  the  material,  as  most  of  the  overhead  structures  on 
other  divisions  where  favorable  results  were  obtained 
have  clearances  of  21  to  22  ft.  ^ 


Four  Municipal  OflBces  Combined  in  One 
Following  a  legislative  amendment  to  the  charter  of 
Middletown,  Conn.,  the  offices  of  director  of  public 
works,  city  engineer,  superintendent  of  streets  and 
sewers,  and  building  inspector  have  been  combined  in 
one  under  the  title  of  director  of  public  works.  The 
director  is  continued  in  service  until  dismissed  by  a 
two-thirds  vote  of  the  common  council.  The  office  is 
now  filled  by  C.  A.  Campbell,  who  had  served  for  a  short 
time  as  city  engineer  and  building  inspector. 


Engineering  Council  Urges  Federal  Water-Power  Legislation 

Cheap  and  Self-Renewing  Power,  with  Resultant  Conservation  of  Coal,  More  Important  Than  Minute 
Control  of  Profits,  Calvert  Townley  Tells  National  Chamber  of  Commerce 


as  a  hydro-electric  plant,  so  the  latter  must  carry  very 
much  heavier  fixed  charges. 

This  disability  of  water  service  is  usually  even  greater 
than  the  ratio  of  the  costs  of  two  equivalent  complete 
developments.  A  power  enterprise  seldom  comes  into 
being  with  a  market  for  its  entire  ultimate  output. 
Therefore,  when  steam  is  to  be  the  motive  power,  only 
such  capacity  is  installed  as  initial  demands  require, 
and  the  cost  per  unit  is  fairly  proportional  to  that  of 
the  ultimate  development.  In  a  water  development, 
on  the  contrary,  a  large  part  of  the  cost  is  for  riparian 
rights,  for  the  dam,  impounding  reservoir,  flume,  fore¬ 
bay,  etc.,  and  for  the  transmission  right-of-way,  towers, 
etc.,  which  must  be,  at  the  start,  provided  in  large  part, 
and  constructed  for  the  complete  installation.  The 
obvious  result  is  a  greater  fixed  charge  per  unit  of 
capacity  and  a  higher  cost  per  horsepower  delivered  for 
.sale. 

In  forecasting  the  commercial  prospects  of  a  power 
enterprise,  the  possible  market  must  be  studied,  and, 
of  course,  a  sale  price  for  power  decided  upon.  As 
this  price  is  controlled  by  the  cost  of  similar  service 
from  other  sources,  usually  from  steam,  and  as  it  must 
be  attractive  from  the  start,  the  additional  burden  of 
fixed  charges  on  the  initial  part  of  a  hydro-electric- 
installation  frequently  forces  the  .sale  of  its  power  below- 
cost.  The  projectors  of  the  enterpri.se  then  must  rely 
for  success  on  a  sufficient  subsequent  increase  in  their 
markets.  The  possibility  of  an  incorrect  forecast  of 
the  extent  of  such  increase  and  of  the  time  when  it  may 
come  imposes  a  serious  business  hazard  against  water 
and  in  favor  of  steam. 
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sight.  It  is,  therefore,  a  reasonable  assumption  that 
further  advances  in  the  art  will  continue  to  occur  and 
to  cut  down  both  the  fixed  charges  and  the  operating 
cost  of  steam  power  as  a  competitor  of  water. 

The  largest  modem  steam  turbine  has  now  some 
12  times  the  capacity  which  the  largest  reciprocating 
engine  had  15  years  ago.  Stated  in  another  way,  the 
cost  of  a  steam-electric  plant  per  unit  of  capacity  just 
before  the  war  was  about  one-third  what  it  was  15 
years  earlier,  while  the  energy  it  produces  per  pound 
of  coal  has  increased  50  per  cent. 

Obviously  many  water-power  sites  which  15  years  ago 
might  have  been  developed  to  sell  energy  in  successful 
competition  with  steam  at  its  cost  then  could  not 
now  be  so  developed,  and  in  consequence  their  devel¬ 
opment  is  no  longer  commercially  possible. 

An  Example  of  Steam  Power  Competition 

The  cost  of  producing  power  from  either  water  or 
steam  is  a  function  of  the  load.  Fixed  charges  remain 
practically  unchanged  in  both  in.stances  whether  the 
output  in  energy  be  large  or  small;  but  with  a  steam 
plant  increased  output  means  increased  fuel  consump¬ 
tion,  while  a  water  plant  operates  either  with  or  with¬ 
out  load  with  but  little  variation  in  expense.  To 
illustrate  by  a  concrete  example  representing  not 
unusual  conditions,  suppose  we  assume  a  steam  plant 
using  2i  lb.  of  coal  per  kilowatt-hour  at  a  price  of  $3 
per  short  ton  and  having  a  plant  or  output  factor  of 
35% — that  is  to  say,  an  output  equal  to  35%  of  its 
theoretical  output  if  every  unit  were  loaded  to  capacity 
24  hours  each  day  of  the  year.  Under  these  assump¬ 
tions  the  cost  of  fuel  per  unit  of  installed  capacity  per 
year  would  be  $11.50,  and  if  the  other  operating  and 
maintenance  charge  be  assumed  to  offset  fairly  those 
of  a  water  installation  of  equivalent  size,  $11.50  repre¬ 
sents  the  additional  fixed  charges  which  the  hydro- 
ilectric  plant  could  carry,  and  produce  power  at  an 
equal  cost.  If  therefore  the  fixed  charges  (interest, 
taxes,  insurance  and  amortization)  total  11.1J%,  the 
hydro-electric  investment  per  kilowatt  capacity  could 
exceed  that  of  steam  by  $100. 

This  is  not  an  abnormal  excess.  Many  hydro-electric 
developments  exceed  the  cost  of  equivalent  steam-driven, 
systems  by  much  greater  amounts,  in  which  cases  they 
become  commercial  prospects  only  if  coal  be  more  ex¬ 
pensive  per  unit  of  output,  or  the  plant  factor  be  higher, 
or  some  other  operating  or  maintenance  condition  be 
more  favorable. 

Further,  as  has  been  previously  stated,  hydro-electric 
power  is  inferior  to  steam-electric  power.  The  reasons 
are  elementary.  Stream  flow  is  subject  to  seasonal 
variation,  and  therefore  to  complete  or  partial  inter¬ 
ruption  by  drought  in  summer  and  by  ice  in  winter. 
Floods  are  a  menace.  Long  transmission  lines  may¬ 
be  broken  by  wind  or  sleet,  or  the  service  may  be  dis¬ 
arranged  by  lightning.  The  losses  on  such  lines  vary 
with  load,  and  are  frequently  responsible  for  annoying 
pressure  variations.  For  these  and  other  reasons, 
hydro-electric  power  cannot  prevail  against  steam  com- 
r'etition  at  the  same  or  a  slightly  lower  price.  It  must 
*'6  materially  lower. 

We  do  not  mean  to  imply  that  water  power  may  not 
be  a  commercially  practicable  competitor  of  steam. 


Many  successful  hydro-electric  installations  give  sub¬ 
stantial  proof  to  the  contrary.  We  do  wish,  however, 
to  combat  most  emphatically  the  widely  held  but  mis¬ 
taken  view  that  any  water-driven  plant  will  produce 
power  at  lower  cost  than  steam  can  and  that  the  margin 
is  so  large  that  investors  generally  are  eagerly  seeking 
a  chance  to  put  money  into  hydro-electric  projects. 
The  most  careful  investigation,  frequently  demanding 
substantial  expenditure  and  the  keenest  scrutiny  by 
experts,  is  needed  to  discriminate  between  worthy  and 
commercially  impracticable  projects,  and  the  difference 
is  often  so  small  that  the  imposition  of  even  what  seem 
to  be  minor  burdens  is  sufficient  to  turn  the  scale  in 
favor  of  steam  and  entirely  prevent  what  might  other¬ 
wise  be  a  desirable  hydro-electric  development. 

The  second  condition  which  vitally  affects  develop¬ 
ment  is  statutory.  Of  the  estimated  55,000,000  un¬ 
developed  water  horsepower  in  the  entire  country,  ap¬ 
proximately  40,000,000  is  located  in  13  Western  states, 
where  the  Federal  Government  still  owns  760,000,000 
acres  of  land,  or  over  two-thirds  of  the  aggregate  area. 
In  order  to  develop  power  in  that  section  it  is  therefore 
nearly  always  necessary  to  use  some  part  of  this  public 
domain — if  not  for  the  dam  site  itself  at  least  for 
flowage,  for  transmission  right-of-way  or  for  some  other 
purpose.  Existing  law  forbids  such  use  except  under 
permit  issued  by  the  Secretary  of  the  Interior  and 
revocable  without  cause,  at  any  time,  by  himself  or  his 
successor  in  office.  It  was  once  believed  that  revocation 
would  only  follow  gross  abuse  well  established  by  evi¬ 
dence,  but  the  drastic  action  of  a  one-time  Secretary  of 
the  Interior  some  years  ago  disabused  investors  of  this 
confidence  and  demonstrated  by  a  sad  object  lesson  the 
insecure  tenure  afforded  by  existing  law.  The  unfor¬ 
tunate — almost  disastrous — result  has  been  practical 
stagnation  in  water-power  development  for  many  years. 

Many  available  power  sites  not  in  the  Western  states, 
or  not  on  the  public  domain,  are  on  navigable  streams. 
For  each  such  project  a  special  act  of  Congress  is 
necessary.  The  difficulty  of  obtaining  suitable  rights  by 
this  means  has  been  found  so  very  great  as  largely  to 
discourage,  even  if  not  to  prevent  entirely,  the  develop¬ 
ments  affected. 

Pending  Water  Power  Bills 

The  several  remedial  laws  recently  considered  by 
Congress  recognize  the  essential  facts  and  agree  that 
the  remedy  is  a  new  law  containing  the  following  provi¬ 
sions,  namely:  An  indeterminate  permit  irrevocable 
during  50  years,  except  for  cause  judicially  determined, 
and  continuing  thereafter  unless  and  until  the  Federal 
Government  either  renews  its  permit  on  mutually  agree¬ 
able  terms,  or  for  itself  or  through  a  new  permittee 
takes  over  at  its  fair  value  the  hydraulic  works  and 
certain  other  parts  of  the  development. 

The  Engineering  Council  does  not  consider  itself  ex¬ 
pert  in  legal  matters  and  will  not  undertake  to  discuss 
the  relative  merits  of  the  different  plans.  It  should 
be  pointed  out,  however,  that  a  hydro-electric  enter¬ 
prise  being  once  successfully  established,  it  is  alike  to 
the  interest  of  the  owners,  of  the  Government  and  of  the 
public  that  it  should  continue  indefinitely  without  in¬ 
terruption.  There  is  no  economic  reason  to  be  served 
by  a  cessation,  and  the  only  reasons  for  providing  a 
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le^al  mcariH  of  recapturing  the  installation  and  the 
water  rights  are,  first,  to  preserve  an  additional  measure 
of  Government  control  again.st  possible  abuse  by  the 
permittee,  and,  second,  against  a  remote  contingency 
which  might  make  it  desirable  that  the  Government 
would  want  to  use  the  power  for  some  other  purpose. 

Difficulties  in  Provision  for  Recapture 

A  successful  power  enterprise  at  the  end  of  50  years 
will  have  multiplied  the  capacity  of  its  initial  installa¬ 
tion  many  times,  variously  estimated  at  from  five  to 
twenty.  In  doing  so  it  is  almost  certain  that  not  only 
will  the  entire  power  available  at  the  original  site  be 
fully  developed,  but  other  powers  a.s  well,  which  latter 
may  or  may  not  be  dependent  upon  Government  permits. 
Still  further,  in  nearly  all  ca.ses  steam  plants  as  well 
as  water  plants  are  necessary.  These  steam  plants 
are  necessary  to  supplement  hydro-electric  power  at 
periods  of  low  water  and  in  case  of  interruption,  as  well 
as,  in  .some  instances,  to  provide  increased  capacity. 
In  fact,  modern  practice  is  rapidly  approaching  the 
point  of  providing  .steam  capacity  equal  to  100%  of 
hydro-electric  for  the  purposes  stated.  In  any  event, 
the  growth  of  the  enterpri.se  over  a  term  of  years 
will  be  continuous  and  progressive.  There  will  never 
come  a  time  when  it  may  be  said  to  have  been  completed 
and  subject  to  no  further  expansion.  This  continuing 
growth  makes  burden.some  and  usually  abortive  any 
attempt  to  amortize  the  investment,  while  the  investment 
in  other  water  powers  or  in  steam  plants  or  both,  in¬ 
terconnected  with  and  generally  dependent  for  their 
economic  operation  on  the  original  development,  renders 
the  right  to  recapture  that  development  only  very 
onerous  and  makes  it  one  which  constitutes  a  serious 
impediment  to  the  free  and  full  development  of  an  enter¬ 
prise  otherwi.se  most  desirable  from  all  standpoints. 

With  respect  to  power  sites  on  the  public  domain 
and  on  navigable  streams  the  Government  is  in  the 
position  of  seeking  to  have  its  resources  developed 
without  assuming  any  business  hazard  and  without 
contributing  either  capital  or  credit.  It  would  be  un¬ 
fortunate,  in  the  light  of  past  experience,  if  any  new 
laws  ^.hich  may  be  enacted  .should  put  the  Government 
in  the  position  of  bargaining  with  capital  and  of  offer¬ 
ing  ju.st  sufficient  incentive  not  to  induce  capital  to 
undertake  the  developments  desired,  thereby,  while  ap¬ 
parently  providing  a  remedy,  in  reality  insuring  a 
continuance  of  the  present  undesirable  condition. 

Hydro-electric  enterprises  must  compete  with  the  de¬ 
mands  of  other  industries  for  capital.  Experience  has 
shown  that  even  without  the  imposition  of  additional 
financial  burdens  many  of  them  are  not  sufficiently 
attractive  to  secure  development,  and  as  the  attractive 
prospects  grade  by  imperceptible  degrees  into  the  unat¬ 
tractive  ones,  it  is  perhaps  self-evident  that  every 
additional  burden,  however  small,  transfers  a  percentage 
of  such  projects  from  commercial  into  uncommercial 
prospects. 

It  is  our  belief  that  the  benefits  afforded  the  com¬ 
munities  served  by  cheap  power,  and  to  the  nation 
by  the  conservation  of  coal  resulting  from  the  substitu¬ 
tion  of  a  self-renewing  for  a  non-renewable  natural 
resource,  are  far  more  valuable  than  is  the  exact 
solution  of  the  question  of  restricting  the  returns  to 
ci4)ital  to  their  irreducible  minimum. 


Study  Urged  in  Design  of  Small 
Coaling  Stations 

Storage  Capacity,  W.  T.  Krausch  Says,  Must  Be  Full 
Carload  To  Avoid  Holding  Cars — Various 
Types  of  Machinery  in  Use 

CONOMICAL  operation  of  .small  coaling  station.s  is 
a  problem  which  needs  more  study  in  their  design 
and  equipment,  according  to  a  paper  read  recently  before 
the  Western  Railway  Club  by  W.  T.  Krausch,  engineer 
of  buildings  of  the  Chicago,  Burlington  &  Quincy  R.R. 
Stations  handling  10  to  .30  tons  per  day  were  referred 
to  particularly.  While  this  amount  is  small,  said  Mr. 
Krau.sch,  the  receiving  pocket  and  storage  bin  must  have 
sufficient  capacity  for  a  full  carload  in  order  to  avoid 
detaining  cars  for  unloading.  Thus  economy  in  trans¬ 
porting  and  delivering  coal  involves  high  first  cost  of 
the  coaling  station,  since  the  capacity  mu.st  be  greater 
than  would  be  needed  otherwise.  This  will  result  in  a 
high  cost  of  labor,  unless  the  operator  can  be  utilized  to 
advantage  on  other  work. 

As  to  relative  cost  and  capacity  of  unloading  cars  by 
dumping  and  shoveling,  it  is  e.stimated  that  one  man 
can  unload  a  50-ton  drop-bottom  car  in  about  30  min¬ 
utes.  But  he  can  shovel  coal  out  of  a  gondola  car  only 
at  an  average  rate  of  25  tons  per  10-hour  day.  These 
estimates  are  ba.sed  on  run-of-mine  bituminous  coal. 

For  handling  storage  coal  different  methods  are  avail¬ 
able,  the  selection  depending  largely  upon  the  capacity 
and  local  conditions.  Mo.st  coaling  stations  have  ele¬ 
vated  bins  with  gravity  di.scharge.  For  direct  loading 
of  the  bins  or  pockets  by  coal  cars,  the  cars  may  be 
raised  on  incline  tre.stles,  the  maximum  grade  being 
about  5^(;  where  they  are  pushed  by  locomotives,  or  20 
to  25%  when  they  are  handled  by  a  cable  and  hoisting 
engine.  The  latter  is  the  safer,  involves  less  switching 
and  requires  less  space. 

Conveyors  Used  Mainly 

More  generally  the  coal  is  dumped  from  cars  into  a 
hopper  beneath  a  track  at  the  ground  level  and  is  trans¬ 
ferred  to  the  elevated  bin  by  mechanical  means.  Bucket 
.elevating  conveyors,  composed  of  endless  chains  of  small 
buckets,  are  used  largely  and  can  be  adapted  to  almost 
all  conditions.  The  elevator  may  be  of  the  continuous 
and  overlapping  bucket  type,  or  of  the  pivoted  bucket 
type.  Both  are  run  at  slow  speeds,  the  former  on  ac¬ 
count  of  its  great  capacity  and  the  latter  on  account  of 
the  methods  of  loading  and  dumping. 

Belt  conveyors  have  been  used  successfully  in  many 
plants.  Coal  unloaded  from  cars  into  a  receiving  hopper 
is  fed  by  a  loader  to  the  belt,  which  elevates  it  to  the 
storage  bin.  The  belts  may  be  of  rubber  or  cotton,  and 
the  maximum  inclination  is  about  30  degrees. 

Elevators  having  one  or  two  large  buckets,  of  one-ton 
capacity  or  over,  represent  a  recent  type,  which  Ir. 
Krausch  states  is  gradually  coming  into  use  on  account 
of  its  simplicity  and  its  low  maintenance  cost.  In  this 
case  also  the  coal  is  delivered  from  cars  to  a  track  hop 
per.  From  this  it  is  loaded  automatically  into  the 
bucket,  the  feed  being  cut  off  when  the  charge  is  com¬ 
plete.  The  bucket  is  then  raised  and  dumped.  Two 
buckets  may  be  worked  together,  one  ascending  while 
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the  other  descends.  With  the  single-bucket  arrangement 
the  capacity  of  plant  may  be  increased  by  adding  sep¬ 
arate  units. 

Power  Plants  Use  Grab  Buckets 

A  type  of  plant  employed  more  at  commercial  plants 
and  power  houses  than  at  railway  coaling  stations 
utilizes  large  clamshell  buckets  which  are  loaded  in  the 
track  pit,  raised  in  an  elevator  leg  and  then  automatically 
locked  to  a  trolley  running  on  an  inclined  track  leading 
over  the  storage  bin.  At  railway  terminals,  locomotive 
cranes  with  grab  buckets  are  sometimes  employed  to  load 
the  tenders  with  coal  taken  from  a  stock  pile  or  directly 
from  cars.  When  not  engaged  in  coaling  engines  the 
crane  can  transfer  coal  from  cars  to  storage  bins,  handle 
sard,  load  cinders  into  cars  and  do  other  work  about 
the  terminal. 

Factors  important  in  reducing  the  cost  of  operation 
and  maintenance  of  coaling  stations  include  the  follow¬ 
ing:  Selection  of  the  type  of  station  suited  to  the  local 
requirements;  use  of  self-cleaning  cars;  provision  for 
emergency  storage;  reliability  of  mechanical  equip¬ 
ment,  with  possible  duplication  of  machinery  where  de¬ 
lays  would  be  serious;  fireproof  con.struction  of  steel, 
reinforced-concrete  or  both  in  combination ;  fire  protec¬ 
tion  for  frame  stations,  with  power  plant  built  at  a  dis¬ 
tance;  minimum  amount  of  switching  by  locomotives, 
using  car-pullers  to  reduce  this  work;  good  labor  and 
proper  supervision  of  operation;  careful  maintenance 
and  inspection,  with  provision  for  keeping  or  promptly 
ordering  important  repair  parts. 


Will  Determine  What  Roads  Should 
Receive  Federal  Aid 

Office  of  Public  Roads  Sends  Questionnaire  to  All 
State  Highway  Departments — Only  Vitally 
Necessary  Work  Encouraged 

NDER  a  recent  date  L.  W.  Page,  director  of  the 
Office  of  Public  Roads  and  Rural  Engineering,  sent 
to  all  district  engineers  the  following  letter; 

In  line  with  a  request  made  by  the  Secretary  of  the 
Treasury,  Hon.  William  G.  McAdoo,  to  the  Secretary  of 
Agriculture,  it  has  been  determined  that,  so  far  as  it  is 
practicable  to  do  so,  the  Federal  Aid  funds  shall  be  ap¬ 
plied  during  the  working  season  of  1918  only  to  the  con¬ 
struction  of  such  roads  as  are  vitally  necessary  to  im¬ 
prove  the  transportation  system  of  the  country,  or  to 
make  feasible  an  increased  output  of  important  agricul¬ 
tural  products. 

You  will,  therefore,  take  up  with  the  several  state 
highway  departments  in  your  district  the  question  of 
formulating  a  program  for  the  expenditure  of  all  such 
funds  as  are  available  for  the  working  season  of  1918 
and  such  additional  period  as  may  be  required.  All  proj¬ 
ects  whether  approved  or  pending,  and  any  additional 
projects  desired  by  the  state  should  be  included.  The 
state  highway  departments  should  be  requested  to  con¬ 
form  as  nearly  as  possible  to  the  foregoing  policy. 

A  supply  of  schedule  forma  indicating  the  information 
desired  is  sent  you  herewith  for  use  by  the  highway 
partments  in  preparing  their  program.  It  is  import-: 


ant  that  this  information  should  be  had  at  the  earliest 
possible  moment  and  you  will  render  all  po.saible  assist¬ 
ance  to  the  state  highway  departments  in  their  prepara¬ 
tion  of  the  schedule. 

A  map  or  maps  should  be  submitted  bearing  coordinat¬ 
ing  references  to  the  statements  made  by  the  state  high¬ 
way  officials  in  the  schedule. 

Accompanying  this  letter  was  a  large  form  containing 
questions  to  be  answered  by  the  state  highw’ay  depart¬ 
ments.  The  information  thus  secured  will  be  of  imme¬ 
diate  value.  The  questions  are : 

1.  Location  of  road  by  county  and  termini 

2.  Local  name  of  road 

3.  Length  in  miles  to  be  improved 

4.  Present  type  of  surface 

5.  Present  condition 

6.  Proposed  type  of  surface 

7.  Approximate  total  cost 

8.  Approximate  amount  of  Federal  aid  desired 

9.  Materials  to  be  hauled  in  by  rail 

Kind  of  Material 
Approx.  Miles  Rail  Haul 
Sources  (Producing  Territory) 

Approx.  Tons  Required 
Approx.  Period  of  Delivery 

10.  Relation  of  proposed  road  to  other  important  roads 
in  affording  needed  transportation  facilities 

11.  Volume  and  character  of  present  traffic 

12.  Probable  change  and  increase  in  traffic  to  follow 
construction 

13.  The  definite  purposes  to  be  served  by  the  proposed 
improvement 

14.  The  possible  bearing  of  the  proposed  improvement 
on  the  war  situation 

15.  Probable  effect  of  delay  in  construction  to  the  1919 
working  season  or  later 

16.  The  relative  numerical  rank  in  order  of  importance 
of  the  proposed  improvement 

17.  Further  remarks  by  State  Highway  Department 


Draglines  Make  Bridge  Across  Rio  Grande 
To  place  two  60-ton  Bucyrus  dragline  excavators  in 
position  for  beginning  work  on  the  west  side  of  the 
Mesilla  Valley  of  the  Rio  Grande  U.  S.  Reclamation 
Service  Project,  it  was  necessary  to  cross  the  river. 
The  bridges  in  the  vicinity  are  too  narrow  and  would 
sustain  only  26%  of  the  weight  of  these  machines. 
It  was  necessary  therefore,  says  the  October  Reclama¬ 
tion  Record,  to  run  them  on  their  own  caterpillar 
tractors  from  the  railroad  station  across  the  river  bed 
to  the  proposed  ditch  location.  A  runway  down  the 
bank  Was  excavated  to  reach  the  river  bottom.  The 
first  machine  crossed  the  quicksand  in  1  i  days,  utilizing 
platforms  to  distribute  the  weight  and  to  prevent  the 
sinking  which  would  have  occurred  if  they  had  not 
been  used.  The  second  machine  crossed  in  half  a  day. 

Although  the  Elephant  Butte  dam  gates  were  closed, 
it  was  impossible  to  dry  the  river  bed  completely  and 
some  excavating  and  damming  had  to  be  done  to  turn 
the  thread  of  the  stream  behind  the  machines. 

J.  L.  Burkholder,  who  was  transferred  recently  from 
the  drainage  work  on  the  Boise  Project  to  El  Paso,  su¬ 
pervised  the  arrangements  for  the  crossing. 
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War  Industries  Board  To  Be  Central  Agency  for 
Mobilizing  Nation’s  Resources 


Plan  Outlined  by  Secretary  Baker  Coordinates  Administration’s  Four  Great  Purchasing  Branches, 
Utilizing  Existing  Machinery  and  Avoiding  Disrupting  Effect  of  Creation  of  Munitions  Director 


ON  JAN.  12  Secretary  Baker  explained  in  consider¬ 
able  detail  to  the  Senate  Committee  on  Military 
Affairs  the  reasons  for  his  personal  objection  at  this 
time  to  the  creation  of  a  director  of  munitions  to 
supervise  all  purcha.ses  of  supplies  of  every  sort  for 
war  purposes  in  this  country.  These  reasons  may  be 
summarized  briefly  by  the  statement  of  opinion  that 
the  reorganization  of  the  War  Department  and  the  War 
Industries  Board  will  provide  an  entirely  suitable  agency 
for  promptly  and  efficiently  performing  such  work  and 
should  be  tried  before  the  present  organization,  now 
in  process  of  remolding  in  the  light  of  the  experience 
of  the  administration  in  war  work  up  to  date,  is  thrown 
into  inevitable  confusion  by  drastic  changes. 

It  was  necessary  at  the  beginning  of  American  par¬ 
ticipation  in  the  war  to  begin  training  immediately 
a  great  number  of  men  to  carry  on  the  administrative 


and  technical  details  of  the  department’s  work.  No 
matter  how  these  were  ultimately  grouped,  they  had  to 
become  familiar  with  their  duties  and  with  Government 
methods  of  work  before  they  could  render  effective 
service.  While  this  training  was  going  on  the  reor¬ 
ganization  of  the  department  was  being  studied,  and 
as  army  ordnance  was  in  great  demand  this  branch 
of  the  service  was  first  changed. 

It  is  a  purely  technical  branch.  Secretary  Baker 
characterized  it  as  a  “manufacturing”  branch,  and  the 
scheme  of  reorganization  was  developed  with  the  help 
of  men  who  have  made  a  specialty  of  manufacturiny 
organization.  Formerly  the  work  of  the  ordnance 
branch  was  subdivided  according  to  products,  such  as 
small  arms,  but  under  the  new  system  it  is  subdivided 
by  functions,  -so  that  one  branch  will  have  charge  of 
the  technical  details  of  design,  another  of  purcha.se. 
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another  of  inspection  and  another  of  supplying  the 
equipment  when  and  where  needed.  This  functionalizinjr 
of  the  ordnance  branch  is  in  harmony  with  the  methods 
of  organization  now  favored  by  a  large  number  of  the 
leading  manufacturing  corporation.^  in  the  country.  The 
men  working  under  the  old  system  of  organization  are 
having  little  difficulty  in  shifting  into  the  new  systems 
without  interruption  to  their  labors. 

The  quartermaster  corps  is  now  being  reorganized  in 
the  same  manner,  and  the  high  positions  in  it  are  being 
filled,  as  in  the  ca.se  of  the  ordnance  branch,  by  civilians 
holding  leading  positions  in  the  callings  they  have  to 
carry  on  for  the  army. 

Under  the  old  scheme  of  organization  there  was  an 
immense  amount  of  detail  which  went  from  each  branch 
of  the  department  to  the  secretary’s  office.  Under  the 
new  organization  a  very  large  part  of  this  detail,  which 
had  to  do  with  correlating  the  requirements  for  supplies 
for  the  different  branches,  goes  directly  to  a  central 
office.  The  ordnance,  quartermaster,  engineering,  med¬ 
ical  and  aviation  branches  will  purchase  their  supplies, 
as  they  have  in  the  past,  except  that  before  contracts 
are  signed  they  must  have  the  approval  of  this  central 
office,  in  order  that  one  branch  may  not  needlessly  hinder 
the  operations  of  another  in  the  market,  and  other  busi¬ 
ness  reasons  that  need  not  be  detailed  here. 


The  War  Department  is  not  a'one  in  making  great 
drafts  on  the  industries  of  the  countrj.  The  Allies 
Purchasing  Board,  the  Na  y  Department  and  the  Ship¬ 
ping  Board  are  .similarly  .straining  the  resources  of  our 
manufacturers,  and  no  legal  remedy  for  this  condition 
has  been  provided  by  Congress.  But  the  four  great 
purchasing  agencies  have  agreed  to  joint  action  through 
the  War  Industries  Board,  which  has  been  reorganized 
in  order  that  it  might  do  for  all  American  munition 
manufacturers  what  the  central  bureau  of  the  VV'ar 
Department  does  for  its  five  great  purchasing  branches. 
The  requirements  of  the  four  agencies  are  reported  to 
a  central  committee  which  is  directly  in  touch  with  the 
manufacturing  facilities  of  the  country  and  knows  not 
only  how  much  work  each  factorj'  is  doing  for  the  Gov¬ 
ernment.  but  also  how  much  it  is  doing  for  necessary 
civilian  customers.  It  is  this  committee  which  passes 
on  the  priority  to  be  given  each  of  the  orders.  If  its 
decisions  are  questioned,  the  appeal  is  made  to  the  War 
Industries  Board,  which  thus  becomes  arbiter  of  manu¬ 
facturing  priority  in  this  country  in  everj'  indu.strj- 
furnishing  supplies  for  military  purpo.sea. 

The  committee  has  a  further  very  important  function 
which  was  explained  by  Secretary  Baker  as  follows: 
Assume  that  General  Pershing  cables  a  requirement  for 
1000  guns.  As  his  requisitions  are  not  questioned,  a 
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copy  of  the  order  would  be  sent  at  once  to  the  ordnance 
branch  of  the  War  Department  and  another  to  the 
central  committee  of  the  War  Industries  Board.  While 
the  ordnance  officials  were  preparing  the  plans  and  speci¬ 
fications  the  committee  would  ascertain  what  sources  of 
raw  materials  could  be  used  with  the  least  interference 
to  the  manufacture  of  other  necessary  supplies,  what 
forge  shops  could  be  utilized  and  what  pb.nts  were 
available  for  producing  the  other  parts  of  this  order. 
As  soon  as  word  was  received  that  the  ordnance  depart¬ 
ment  was  ready  to  buy  these  guns,  the  committee  would 
notify  the  procurement  division  of  the  ordnance  corps 
what  parties  should  be  invited  to  bid. 

Secretary  Baker  assured  the  Senate  Committee  on 
.Military’  Affairs  that  this  system  of  handling  the  Gov¬ 
ernment  war  purchases  in  cooperation  with  those  of  the 
Allies  was  the  best  that  careful  .study  had  been  able  to 
suggest,  and  had  met  with  the  approval  of  the  industrial 
leaders  to  whom  it  had  been  submitted.  In  his  opinion 
it  disorganized  none  of  the  existing  machinery  and 
interfered  as  little  as  possible  with  meeting  civilian 
demands.  It  was  the  equivalent,  he  believed,  of  a  special 
director  of  munitions,  for  any  functions  which  such  a 
director  would  have  would  be  possessed  by  the  chair¬ 
man  and  executive  officer  of  the  War  Industries  Board. 
The  chairman  did  not  have  legal  authority  to  enforce 


his  deci.sions,  but  as  each  of  the  four  great  war  pur 
chasing  agencies  had  agreed  to  recognize  his  decisions  a> 
binding,  it  had  not  seemed  necessary  to  ask  congre.s- 
sional  action  to  confer  legal  powers  upon  him. 

The  es.sence  of  the  organization,  according  to  Secrt 
tary  Baker,  is  that  each  of  the  four  great  purchasers, 
the  Allies*  committee,  the  War  and  Navy  Departments 
and  the  Shipping  Board,  has  its  own  organization  for 
acquiring  its  supplies  in  the  decided  order,  while  the 
War  Industries  Board  has  these  orders  filled  in  such  a 
sequence  that  war  needs,  manufacturing  and  civilian  re¬ 
quirements  are  served  in  the  be.st  possible  manner. 

This  is  apparently  the  administration’s  answer  to 
the  criticism  that  Washington  had  no  logical  plan  for 
mobilizing  the  nation’s  resources.  According  to  Secre¬ 
tary  Baker,  it  is  the  best  plan  for  the  purpose  that  ha.'; 
been  advanced  in  this  country’  or  Great  Britain. 

To  Simplify  Road  Widening 

Quite  a  mileage  of  9-ft.  brick  roads  is  being  built  in 
Florida  at  present.  It  is  the  expectation  to  widen  then^ 
when  the  traffic  justifies.  Therefore,  the  concrete  curb 
on  the  side  that  will  later  be  in  the  middle  of  the  road 
is  being  poured  in  6-ft.  lengths,  so  as  to  be  readily 
movable.  The  curb  on  the  permanent  edge  is  placed  in 
20-ft.  lengths. 
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Market  and  Warehouses  Form  Large 
Building  Group 

Produce  Terminal  for  Los  Angeles  Comprises  Seven 
Concrete  Buildings  Arranged  Around 
Central  Court 

By  L.  a.  Waterbury 

Professor  of  Civil  and  Architectural  Kngineerlni;,  University  of 
Arizona,  Tucson 

WHOLESALE  produce  warehouses,  a  market  and 
offices  are  combined  in  a  $3,000,000  group  of  seven 
reinforced-concrete  buildings  which  the  Los  Angeles 
Union  Terminal  Co.  has  under  construction.  The  struct¬ 
ures  will  cover  an  area  of  10  acres  and  have  a  combined 
floor  space  of  50  acres.  The  general  arrangement  is 
.shown  by  the  accompanying  plan  and  perspective  and 
the  view  indicates  the  construction  as  it  appeared 
Oct.  11. 

Building  A  will  have  its  first  floor  used  for  retail 
markets  and  shops,  with  a  branch  bank  at  the  corner 


including  such  industries  as  a  bakery,  candy  manufact¬ 
uring,  and  a  refrigerating  and  cold-storage  plant. 

The  space  separating  the  B-buildings  from  the  C- 
buildings  will  accommodate  railway  tracks  serving  both 
sets  of  buildings,  and  it  will  also  be  used  as  a  service 
street.  The  space  between  the  C-buildings  and  the  D- 
buildings  will  be  used  exclusively  as  a  street,  the  latter 
buildings  being  served  by  tracks  on  the  opposite  side, 
which  is  adjacent  to  the  Pacific  Electric  Railway. 

Building  A  is  40  ft.  wide,  two  stories  in  height,  with 
no  basement.  The  exterior  walls  are  of  reinforced  con¬ 
crete,  without  other  finish.  The  interior  framing  is  of 
wood.  The  typical  panel  length  for  the  exterior  walls 
is  20  ft.  Transverse  fire  walls  of  brick  subdivide  the 
building  into  floor  areas  not  exceeding  7500  sq.ft. 
The  first-story  floor  is  formed  of  3i  in.  of  concrete  and 
1  i  in.  of  an  asphaltic  mixture.  The  second  floor  is 
finished  in  part  with  maple  and  in  part  with  Oregon 
pine.  The  length  of  the  building,  including  wings,  is 
over  1500  ft.  The  ground  area  covered  is  61,600  sq.ft., 
and  the  floor  area  is  twice  that  amount.  The  live  load 
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PROniTCE  MARKET  AND  WAREHOUSE  PLANT  UNDER  CONSTRUCTION  IN  I/)S  ANOELES.  MARKET  BIULDINQ  IN 
THE  REAR  OF  TWO-STORY  WAREHOUSES.  SIX-STORY  WAREHOUSE  IN  FOREOROUND 


of  Seventh  St.  and  Central  Ave.  The  second  floor  is 
designed  to  include  a  produce  exchange,  offices,  restau¬ 
rants  and  a  Japanese  rooming  house.  Two  portals 
through  the  first  story  of  building  A  give  direct  access 
from  Central  Ave.  to  the  market  yard.  For  use  as  a 
market  this  area  will  be  subdivided  into  a  number  of 
small  areas,  to  be  leased  to  produce  dealers  and  others. 
Buildings  B1  and  B2,  both  of  which  are  two-story 
structures,  will  be  used  principally  as  wholesale  markets 
and  warehouse,  although  some  of  the  space  in  one  build¬ 
ing  will  be  leased  for  a  box  factory. 

Beyond  these  buildings  are  to  be  two  six-story  build¬ 
ings,  Cl  and  C2,  but  the  construction  of  the  latter  may 
be  deferred.  Beyond  the  C-buildings  are  to  be  two  more 
six-story  buildings,  designated  as  D1  and  D2.  The  con¬ 
struction  of  the  former  is  well  under  way,  but  work  on 
1)2  may  be  postponed  for  the  present.  Both  the  C- 
buildings  and  D-buildings  will  be  utilized  as  whole¬ 
sale  produce  warehouses  and  for  light  manufacturing, 


used  for  the  design  of  restaurants  and  produce  exchange 
was  125  lb.  per  sq.ft,  of  floor,  while  for  offices  and 
rooming  house  a  75-lb.  load  was  employed. 

Buildings  B1  and  B2  are  similar  in  construction  to 
building  A,  but  each  has  a  basement  extending  not 
only  under  the  building  proper  but  also  under  the  con¬ 
crete  platform  which  adjoins  the  market  yard.  Each  of 
these  buildings  is  divided  by  brick  fire  walls  into  floor 
areas  not  exceeding  17,500  sq.ft.  Each  of  these  build¬ 
ings  was  designed  for  a  live*  load  of  150  lb.  per  sq.ft, 
of  floor.  The  floor  finish  is  cement  for  the  basement, 
maple  for  the  first  story,  and  Oregon  pine  for  the  sec¬ 
ond  story. 

Buildings  Cl  and  D1  are  of  reinforced  concrete 
throughout  and  the  plans  call  for  similar  construction 
for  the  future  buildings  C2  and  D2.  Each  of  these 
is  to  be  six  stories  in  height,  with  a  basement.  The 
construction  is  of  the  beam-and-girder  type,  with  the 
exception  of  that  portion  of  D1  which  is  devoted  to 
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The  typical  size  of  floor  panels,  for  the  reinforced- 
concretc  buildings,  is  18  ft.  9  in.  by  19  ft.  9  in.  be¬ 
tween  centers  of  columns.  The  live  load  used  for  the 
design  was  300  lb.  per  sq.ft,  of  floor,  except  that  in 
Cl  a  load  of  400  lb.  was  used  for  the  first  floor,  and 
special  loadings  were  used  on  the  flifth  and  sixth 
floors,  to  provide  for  loads  due  to  bakery  ovens.  For 
typical  columns,  the  bearing  area  of  footings  is  14  x  14 
ft.,  and  the  largest  footing  of  an  individual  column  is 
18  ft.  square.  All  of  the  foundations  rest  upon  sand. 

Expansion  joints  extending  through  the  cross-section 
of  the  buildings  are  provided  at  intervals  of  approxi¬ 
mately  200  ft.  At  the  outside  walls  the  joint  is  arranged 
to  be  as  inconspicuous  as  possible,  the  general  arrange¬ 
ment  being  shown  by  the  sections  in  the  detail  drawing. 
The  di.stance  allowed  for  expansion  is  2  in.  Other  sec¬ 
tions  show  expansion  joints  at  the  interior  columns  and 
in  the  floor  and  roof.  A  steel  plate  is  used  to  cover  the 
crack  in  the  floor. 

Elevators  are  to  be  installed  in  all  of  the  building.s 
except  building  A.  Electric  lighting  is  provided  for  all 
buildings.  Heating  is  included  in  the  contract  for 
building  A,  but  for  the  other  buildings  the  heating 
mains  only  are  included.  The  boiler  room  for  the  heat¬ 
ing  plant  is  in  the  south  end  of  the  basement  of  Cl. 

An  automatic  sprinkler  system  is  being  installed, 
which  will  cover  all  of  the  buildings  except  building  A. 
It  includes  two  underground  reservoirs  with  a  capacity 
of  75,000  gal.  each,  and  two  elevated  steel  gravity  tanks 
each  having  a  capacity  of  40,000,  gal.  The  bottom  of 
each  tank  is  to  be  at  an  elevation  of  37  ft.  above  the 
roofs  of  the  six-story  buildings.  The  reservoirs  are  to 
be  constructed  under  the  pavement  of  the  market  yard, 
and  between  them  is  to  be  a  pump  pit  equipped  with 
two  automatic  fire  pumps,  each  having  a  capacity  of 
750  gal.  per  minute. 

The  architect  for  the  building  in  John  Parkinson,  of 
Los  Angeles,  for  whom  A.  L.  Bush  is  chief  engineer. 
The  contractor  is  the  Wurster  Construction  Co.,  of  San 
Diego  and  Los  Angeles. 
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cold  storage  space.  This  section  has  floor  slabs  formed 
of  hollow  clay  tile  and  reinforced-concrete  joists,  which 
in  turn  are  supported  by  reinforced-concrete  girders. 

The  typical  slab  for  the  cold  storage  floors  consists  of 
14i  in.  of  tile  and  concrete,  covered  with  3  to  5  in.  of 


VERTICAL  SECTION  OF  ROOF 
^T  EXFANSION  JOINT 


BELOW  ROOF 


VERTICAL  SECTION  OF  FLOOR 
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cork,  which  in  turn  is  covered  with  4  in.  of  concrete. 
The  bottom  of  the  slab  also  has  from  3  to  5  in.  of  cork 
insulation  and  3  in.  of  cement  plaster.  In  constructing 
these  floors,  the  cork  for  the  lower  heat  insulation  was 
first  placed  upon  the  forms,  a  i-in.  layer  of  cement 
grout  was  placed  upon  the  cork,  and  the  tiles  were 
bedded  in  this  grout.  The  reinforcement  was  then 
placed  and  the  floors  were  cast  to  the  level  of  the  top  of 
the  rough  concrete. 


Sale  of  National  Forest  Timber 

More  than  two  billion  feet,  board  measure,  of  national 
forest  timber  was  sold  in  the  fiscal  year  1917,  valued  at 
more  than  $3,715,000,  according  to  the  annual  report 
of  the  U.  S.  Forest  Service,  recently  issued.  During 
this  period  approximately  727,000,000  ft.  was  cut  and 
removed,  for  which  the  purchasers  paid  $1,507,303. 
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Turning  Back  Abutment  Wing  Walls 
Saves  Material 

Revising  Layout  of  Straight  Wall  Abutments  Also 
Improves  Appearance,  Particularly 
in  Skew  Bridge 

By  Charles  K.  Mohler 

Consulting  Engineer,  Los  Angeles,  Calif. 

HE  design  of  short  span  bridge  abutments  has  not 
generally  received  the  degree  of  care  and  attention 
that  its  importance  demands.  Among  the  more  im¬ 
portant  features  of  neglect  are  those  of  appearance  and 
cost. 

Turning  back  the  wing  walla  of  abutments  from 
the  straight  line  of  the  abutment  face  is  a  common 
but  by  no  means  universal  practice.  Many  abutments 
of  the  straight  type  continue  to  be  built,  although  in 
.'square  bridges  it  results  in  the  u.se  of  more  material 
than  necessary  and  in  skew  bridges  it  not  only  wastes 
material  but  with  improper  design  leaves  an  unsightly 
wall  protruding  in  the  obtuse  angle  of  the  skew.  The 
saving  in  material,  both  masonry  and  fill,  by  turning 
back  the  walls  may  be  indicated  by  reference  to  some 
typical  revisions  of  straight-wall  designs.  In  these  revi¬ 
sions  the  simple  details  of  the  wing-wall  layout  are  given. 

In  Fig.  1  are  shown,  on  the  left,  an  existing  straight 
wall  abutment  and,  on  the  right,  a  suggested  improve¬ 


ment  in  which  the  obtuse  angle  of  the  skew  is  turned 
back.  The  wings  of  the  wall  as  built  were  carried  out 
parallel  to  the  face  of  the  abutment  to  meet  the  theoreti¬ 
cal  toe  of  the  slope.  On  the  full  (acute-angle)  end  of  the 
abutment  the  fill  actually  tailed  out  that  far.  On  the 
slack  (obtuse-angle)  end,  however,  the  fill,  being  carri^J 
at  grade  only  to  the  face  wall,  tailed  down  the  wing  far 
below  its  top,  about  as  shown  in  the  view  of  another, 
but  similar,  bridge  in  Fig.  2. 

In  order  to  save  this  excess  masonry  in  the  redesign 
the  obtuse  wing  is  turned  back  as  shown,  leaving  the 


PIG.  2.  IN  THIS  a'bITTMENT  SLOPE  t>OES  NOT  COVER 
WI.NG  W.\LLS 


flO  1  STRAIGHT  SKEW  ABUTMENT  CH ANGEL  AS 
SHOWN  IN  UPPER  RIGHT  WING 


bridge  pedestals  in  precisely  the  same  location  as  before, 
but  allowing  the  fill  to  tail  around  the  wing,  though  not 
to  protrude  onto  the  undercrossing. 

The  detailed  layout  is  made  on  the  following  basis; 
At  D,  where  the  neat  line  of  coping  intersects  the  line  of 
the  inside  girder,  the  face  of  the  abutment  is  turned 
at  right  angles  to  the  bridge.  At  G,  the  center  line  of 
the  outside  girder,  the  abutment  face  is  again  turned 
to  give  the  wing  angle  of  26°  34'.  This  angle  is  used  so 
that  the  tangent  comes  even  inches  for  even  feet.  As 
most  bridge  abutments  are  laid  out  and  built  by  either 
stone  masons  or  carpenters,  who  use  the  carpenter’s 
rule,  it  is  of  some  importance,  or  at  least  convenience, 
to  use  angles  giving  even  inches  for  their  tangents,  with 
the  foot  as  the  unit  of  measure. 

A  wing  wall  turned  back  toward  the  bank  not  over 
about  30°  is  not  materially  increased  in  lengrth,  even 
when  run  out  to  the  bottom  of  the  slope.  The  main  ad¬ 
vantage  in  turning  the  wing  back  is  to  allow  room  for 
the  embankment  to  flow  around  the  end  and  in  front  of 
the  wall,  when  the  length  of  the  wing  is  reduced.  The 
revision  gives  about  35  ft.  less  length  of  wing  wall  than 
the  original  plan. 

To  show  that  the  embankment  slope  has  been  properly 
taken  care  of  in  the  revision,  take  R,  the  intersection 
of  the  slope  and  the  back  of  wall,  as  a  center  and  with 
radius  RT  strike  the  arc  TU.  From  the  point  U  the 
radius  changes  from  RU  to  SU  (being  reduced  by  the 
thickness  of  the  wall) ,  and  S  becomes  the  center  of  the 
arc  or  slope  flow.  Continuing  the  arc  around  to  the 
face  of  the  revision  wall,  it  will  be  seen  that  the  toe  of 
slope,  as  represented  by  the  arc,  falls  about  a  foot  short 
of  reaching  the  face  of  the  original-plan  wall. 

The  advantages  of  the  revised  plan  are  as  follows; 

1.  The  saving  of  about  100  cu.yd.  of  masonry  by  re- 


ducinR  the  leniirth  and  in  part  the  thickness  of  the  wing 
wall. 

2.  A  less  amount  of  f.ll. 

3.  Turning  the  wing  back  allows  the  back-wall  to  be 
carried  straight  out  to  the  returned  face  of  the  abut¬ 
ment  and  the  reduction  of  the  wall  thickness  to  the 
theoretical  requirements.  Where  the  wing  is  not  turned 
back  the  extra  bridge-seat  thickness  has  to  be  carried 
out  to  the  end  of  the  wing  or  the  backwall  turned  and 
brought  forw'ard  to  the  face  of  the  abutment. 

4.  With  the  wings  of  both  abutments  turned  back  as 
shown  in  the  revision  a  much  more  open  and  pleasing 
appearance  is  given  to  the  roadway  from  beneath. 


F',  a  distance  of  about  13.5  ft.,  losing  about  9  ft.  in 
elevation.  The  back-wall  and  wing  should  accordingly 
slope  down  along  steps  1,  2,  3,  etc.,  shown  in  dotted  lines. 
Step  4  corresponds  with  the  top  of  the  coping  course. 
The  point  F'  is  well  below  the  coping  elevation.  If  the 
coping  is  carried  out  full  height  to  the  face  of  the  abut¬ 
ment,  then  steps  4  and  5  would  be  omitted  and  their 
combined  height  set  off  at  the  face  angle  between  5  and 
6.  Step  6  would  then  be  the  next  step  actually  to  inter¬ 
sect  the  slope  at  the  theoretical  point.  Beyond  6  the 
steps  should  be  on  a  slope  of  li  to  1,  rather  than  the 
flatter  ratio  determined  by  multiplying  the  regular  slope 
lengths  by  the  cosecant  of  the  angle  the  bridge  make.^ 


BACK  WALL 


V5i  * 

Detail  Plan 
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5.  The  displeasing  protruding  walls  are  done  away  with  the  face  of  the  abutment,  as  used  in  the  original 
with.  plan. 

The  total  net  saving  in  co.st  for  the  revised  plan  as  The  end 'of  the  wall  will  be  at  W'  instead  of  at  A' 
against  the  original  would  amount  roughly  to  from  and  the  length  of  wall  saved  is  represented  by  W'A'. 
$1500  to  $2000,  depending  on  the  character  of  the  In  .square  bridges  certain  revisions  of  the  wing  walls 
ma.sonry.  The  total  cost  of  both  abutments  on  the  can  also  be  economically  made.  Fig.  3  shows  in  dotted 

original  plan  would  be  from  $6000  to  $8000  and  the  lines  the  layout  of  a  square  bridge  abutment  in  which 

deck  plate  girders  about  $3200.  Strictly  equalizing  the  the  wing  walls  are  prolongations  of  the  face  wall.  Re¬ 
cost  of  the  substructure  and  superstructure  would  still  visions  of  similar  type  but  different  detail  are  shown 

further  reduce  abutment  co.st  from  $1000  to  $2000.  The  at  each  end  in  solid  lines,  and  in  small  scale  are  shown 

higher  rate  of  depreciation  for  steel  spans  leaves  a  some-  the  new  and  old  layouts  in  comparable  form, 

what  greater  cost  for  the  substructure  generally  allow-  In  the  original  plan  the  wall  offsets  have  left  the 
able  and  advisable.  wings  too  long.  The  bank  slope  meets  the  outer  end  of 

Another  revision  possible  is  to  turn  the  whole  wing  the  steps  at  the  bottom,  and  all  steps  are  on  a  uniform 

back  at  an  angle  of  90°  to  the  bridge  axis.  No  sketch  pitch.  The  rear  of  the  back-wall  steps  T  and  S  are 

is  given  for  this,  as  the  wdng  would  be  of  normal  length  about  4  ft.  back  of  the  rear  of  the  steps  U  and  U'.  The 
and  slope.  The  wing  may  ordinarily  be  reduced  in  length  bank  slope  at  H  to  1  will  drop  two  feet  in  the  three 

to  allow  the  fill  to  flow'  around  the  end  in  front  to  feet  width  of  the  back  wall  and  consequently  fall  below 

meet  about  the  line  of  the  lower  roadway.  the  bottom  of  the  coping  course,  which  is  1  ft.  4  in. 

If  it  is  desirable  or  neces.sary  to  make  the  wings  of  a  thick.  There  is  therefore  no  need  for  a  coping  step, 

skew  abutment  straight,  the  wing  projecting  away  from  The  drop  of  slope  in  the  4  ft.  forward  offset  from 

the  embankment  should  be  shortened  enough  to  meet  the  back  wall  is  2  ft.  8  in.,  equal  to  the  combined  thickness 

.slope.  A  full  revision  sketch  to  meet  this  requirement  of  the  coping  and  the  course  below.  It  will  thus  be 

will  not  be  given.  Enough  can  be  de.scribed  from  the  seen  that  two  steps  can  be  omitted  and  the  wall  still 
left  abutment  in  Fig.  1  to  illu.strate  the  principles.  meet  the  theoretical  slope.  Each  wing  of  the  abutment 

There  is  no  requirement  to  maintain  the  full  width  is  from  4  to  5  ft.  longer  than  necessary  and  will  stand 

and  height  of  the  embankment  beyond  the  point  E'.  from  2  to  3  ft  above  the  bank  slope. 

With  the  original  wall  designed  as  .shown,  having  the  Furthermore,  in  the  old  design  the  roadway  is  un- 
back-wall  and  coping  parallel  to  the  girder  along*  the  necessarily  obstructed.  When  the  center  line  of  the 

line  1,  2.  3,  4,  5,  the  .slope  will  fall  away  from  E'  toward  roadway  and  the  face  of  the  abutment  are  not  exactly 
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parallel,  as  in  this  case,  there  is  much  less  encroacnment 
on  the  roadway  with  the  wings  turned  back.  Compare 
the  “revised”  and  “original”  of  the  general  plan. 

The  wings  can  be  turned  back  to  reduce  length  and 
save  masonry  and  to  procure  a  more  open  roadway.  By 
turning  the  wings  back  they  can  be  shortened  and  the 
slope  allowed  to  run  around  in  front  of  the  abutment. 
This,  together  with  the  reduction  in  length  above  de¬ 
tailed,  gives  a  total  of  nearly  7  ft.,  amounting  for  each 
wing  to  about  14  cu.yd.  or  56  in  all.  The  saving  in 
cost  is  about  $450.  The  “confined”  minimum  width  of 
roadway  between  abutments  is  reduced  from  a  length 
of  about  74  ft.  to  26  ft.  by  turning  the  wings  back.  This 
gives  a  much  more  open  and  inviting  appearance. 

A  particular  defect  of  the  original  design  is  that  there 
is  no  reduction  in  the  thickness  of  the  wall  until  the 
end  of  the  back-wall  steps  at  T  and  S  are  reached. 
Thickness  reduction  .should  begin  at  R  and  M,  the  edge 
of  top  of  bank,  instead  of  at  the  accidental  or  arbitrary 
end  of  back-wall  steps  T  and  S.  The  revision  gives  a 
30  ft  length  (MR)  of  full  thickness  wall  instead  of 
46  ft.  (ST)  in  the  original.  In  addition  the  excess 
thickness  of  the  wall  at  and  below  the  bridge-seat  cop¬ 
ing  is  reduced  as  soon  as  the  angle  is  turned  at  F  and 
E,  and  has  been  entirely  eliminated  before  the  points 


Change  in  Manchester  Department 
of  Public  Works  Advised 

City  Manager  and  Research  Bureau  Engineer  Survey 
Organization  and  Work  of  Department 
of  Granite  State  City 

NUMBER  of  suggestions  of  more  than  local  inter¬ 
est  were  made  in  what  the  authors  termed  a  “build- 
as-you-go  survey”  of  the  Department  of  Public  Works 
of  Manchester,  N.  H.,  not  long  ago.  The  report  was 
addressed  to  the  Manchester  Board  of  Commerce  by  the 
Institute  for  Public  Service,  New  York  City,  and  was 
made  by  Gaylord  C.  Cummin,  city  manager.  Grand 
Rapids,  Mich.,  and  H.  S.  Morse,  engineer,  Detroit  Bu¬ 
reau  of  Governmental  Research.  The  portions  of  the 
report  of  most  interest  to  the  readers  of  Engineering 
News-Record  deal  with  proposed  changes  in  the  organ¬ 
ization  of  the  Department  of  Public  Works. 

The  department  consists  of  a  commission  of  three 
members  appointed  by  the  mayor.  The  commission  in 
turn  appoints  a  director  of  public  works,  and  he  appoints 
heads  of  six  divisions,  which,  with  their  duties  are: 
(1)  equipment  and  supplies,  having  charge  of  book¬ 
keeping,  purchasing,  filing,  payrolls,  etc. ;  (2)  highways, 
in  charge  of  new  construction  on  streets,  sidewalks, 
bridges  and  culverts,  and  maintenance  of  the  same,  to¬ 
gether  with  the  watering  and  oiling  of  streets;  (3) 
sewers,  having  charge  of  construction,  maintenance  and 
repair  of  the  sewerage  system,  with  the  exception  of 
the  cleaning  of  catchbasins;  (4)  street  cleaning,  in 
charge  of  everything  the  name  implies,  including  the 
cleaning  of  catchbasins,  the  collection  and  disposal  of 
ashe.s  and  rubbish,  and  the  collection  of  such  garbage  as 
is  not  collected  by  private  parties;  (5)  transportation, 
equipment  and  supplies;  (6)  engineering,  in  charge  of 
all  surveys,  plans,  etc.,  lines  and  grades  for  public  im¬ 


T  and  S  of  the  original  de.sign  are  reached.  The  length 
of  the  excess  thickness  from  R  to  T  and  .  from  M  to  S 
is  about  8  ft.  for  each.  The  length  of  the  wedge-shaped 
excess  thickness  EN  and  FN  of  the  revision  is  also 
about  8  ft.  each,  or  an  equivalent  average  of  8  ft.  for 
both  wings. 

The  revision  shown  on  the  right  is  more  consistent 
and  complete  than  that  on  the  left.  The  latter  is  largely 
a  copy  of  the  original  lines  of  layout. 

The  total  saving  by  the  revisions  shown  for  two  abut¬ 
ments  would  probably  amount  to  $800.  The  cost  of  the 
two  deck  girder  spans  would  be  about  $1500  or  less  than 
double  the  amount  that  could  be  saved  on  the  abutments 
by  very  simple  revisions.  The  revisions  shown  are  by 
no  means  all  that  could  reasonably  be  made. 

The  approximate  amount  of  masonry  in  two  abut¬ 
ments  is  780  cu.yd.  The  cost  for  original  design  at  $8 
per  cu.yd.  amounts  to  $6240.  The  total  for  span  and 
abutments  is  roughly  $7740  and  the  cost  of  spans  is  only 
a  little  over  19%  of  the  total  cost.  With  the  saving  on 
the  abutments  by  the  revisions  shown,  the  deck  plate 
girders  still  represent  only  a  little  over  21%  of  the  total 
cost.  This  leaves  room  for  still  further  cutting  down 
the  cost  by  increasing  the  span  and  reducing  the  length 
of  the  abutment  wings. 


provements,  together  with  the  giving  of  sidewalk  grades 
for  private  building  construction;  also  in  charge  of 
various  records  and  costs,  permits  for  sewer  connections, 
and  all  engineering  work  for  parks,  playgrounds  and 
cemeteries. 

Do  Away  with  Commission  of  Public  Works 

The  authors  of  the  report  start  in  boldly  by  recom¬ 
mending  that  the  legislature  be  requested  to  abolish  the 
Commission  of  Public  Works,  which  was  created  by  a 
legislative  act  early  in  1917.  The  commissioners  them¬ 
selves  feel  that  even  under  favorable  circumstances  their 
value  is  principally  advisory.  The  report  states  that 
such  advisory  help  as  the  commissioners  can  give  could 
doubtless  be  obtained  from  a  non-official  body.  Since 
the  commission,  in  less  favorable  political  conditions 
than  now  prevail,  may  in  the  future  give  rise  to  trouble, 
the  report  suggests  that  the  commision  be  abolished  and 
the  director  of  public  works  be  made  responsible  solely 
to  the  mayor. 

The  report  advises  that  the  supervision  and  operation 
of  the  municipal  asphalt  plant,  gravel  pit.  and  concrete 
mixer  (when  the  latter  is  in  the  yard)  be  transferred 
from  the  division  of  highways  to  the  division  of  trans¬ 
portation,  equipment  and  supplies.  It  is  thought  that 
this  would  give  rise  to  better  accounting  control.  An¬ 
other  proposed  transfer  would  place  the  sprinkling  and 
oiling  of  streets  in  the  division  of  street  cleaning,  in¬ 
stead  of  in  the  division  of  highways.  The  work  might 
go  in  either  department  with  equal  logic,  the  rqiort  says, 
but  in  order  to  secure  a  more  even  distribution  of  work 
among  divisions,  as  well  as  to  give  greatest  stability  to 
divisional  organizations,  the  transfer  is  advised. 

Before  the  reorganization  of  the  Department  of  Public 
Works  under  the  legislation  passed  early  in  1917,  the 
present  director  of  public  works  served  as  city  engineer. 
Apparently  there  has  been  no  city  engineer  since  the 


reorganization.  The  report  states  that  the  director  can¬ 
not  properly  fulfill  the  duties  of  that  office  and  the  de¬ 
tailed  work  of  the  division  of  engineering.  It  i.s,  there¬ 
fore,  recommended  that  an  engineer  be  placed  in  charge 
of  the  division  of  engineering  under  the  director  of 
public  works.  It  is  stated  that  “the  chief  function  of 
the  proposed  engineer-in  charge  should  be  the  design  of 
all  improvements.” 

The  j)lan  is  to  have  the  division  of  transportation, 
equipment  and  supplies  “self-supporting  by  charging  for 
all  materials,  supplies,  equipment,  or  transportation 
serv’ice  rendered  to  the  other  divisions.”  This  would 
simplify  co.st  keeping  “and  is  admirable  as  a  means  of 
control  of  all  materials,  supplies,  and  equipment  used  by 
the  city.” 

The  report  sugge.sts  that  the  .same  principle  might  be 
extended  to  the  divisions  of  adminstration  and  of  engi¬ 
neering,  thus  having  three  .self-supporting  divisions  for 
which  no  appropriations  should  be  made  in  the  city 
budget.  At  pre.sent  the  division  of  engineering  ren¬ 
ders  service  to  the  department  of  parks,  commons  and 
playgrounds,  and  to  the  trustees  of  the  cemeteries,  with¬ 
out  charge.  Commenting  on  this,  the  report  says: 
“While  from  the  taxpayer’s  viewpoint  the  ultimate  re¬ 
sults  are  the  .same,  for  correct  accounting  a  proper 
charge  .should  be  made  for  such  service.  Under  such 
a  sy.stem  the  division  of  engineering  will  be  in  position 
to  render  .service  on  call  to  these  or  any  other  city  de¬ 
partments,  and  will  have  no  reason  of  self-protection 
for  not  doing  so,  since  the  cost  will  be  borne  by  those 
activities  which  get  the  service.” 

Manchester  now  has  only  13  miles  of  so-called  perma¬ 
nently  paved  .streets.  It  is  estimated  in  the  report  that 
there  should  be  at  least  35  miles  of  such  pavements.  In 
support  of  this,  it  is  stated  that  in  1916  the  cost  of 


bench  levels  were  installed  in  1901.  An  up-to-date 
topographic  map  “is  of  the  utmost  value  in  planning 
intelligently  for  the  future  development  and  improve¬ 
ment  of  the  city,  and  the  bench  levels  are  essential  to 
the  making  of  the  map  and  to  the  accurate  construction 
of  the  improvements.” 

A  start  toward  a  centralized  purchasing  department 
for  the  city  is  advised.  At  the  beginning,  at  least,  it  i.s 
said  that  this  function  might  readily  be  assumed  by 
either  the  mayor  or  the  office  of  the  Department  of 
Public  Works.  There  is  reason  for  choosing  the  latter 
since  it  “is  the  largest  single  purcha.ser  of  city  sup¬ 
plies  and  has  the  organization  most  readily  adapted  to 
purchasing  work.” 


Water  Tears  Quarter-Inch  Tunnel 
Lining  to  Pieces 

Head  of  56  Feet  in  Santa  Maria  Lake  Dam  Rips  Steel 
Without  Much  Bending  or  Twisting- 
Concrete  Not  Eroded 

WATER  i.ssuing  under  a  56-ft.  head  from  two  48-in. 

pipes  into  the  outlet  tunnel  of  the  Santa  Maria 
Lake  dam,  Colorado,  tore  a  lining  of  i-in.  steel  into 
many  small  pieces  as  one  might  tear  a  sheet  of  paper. 
Although  this  occurred  in  1914,  the  information  has 
only  recently  been  made  available  through  a  description 
given  by  T.  W.  Jaycox,  consulting  engineer,  in  a  discus¬ 
sion  before  the  Colorado  Association  of  Members  of  the 
American  Society  of  Civil  Engineers. 

The  outlet  control  of  this  hydraulic  filled  dam,  de¬ 
scribed  in  Engineering  News  of  Oct.  10,  1912,  p.  6G9. 
and  Engineering  Record  of  Oct.  12,  1912,  p.  396,  con¬ 
sists  of  two  48-in.  pipes  and  one  36-in.  pipe  with  gate 


STKKi.  oirTt.rrr  t.inino  torn  into  twenty-fivk  pieces— tears  do  not  indicate  much  twisting 

OR  BENDING 


valves  5  ft.  back  from  the  issuing  end.  The  valves  are 
set  in  an  enlarged  portion  of  the  tunnel  which  has  a 
flat  invert,  straight  sides  for  4  to  6  ft.  high  on  the 
sides,  and  an  arched  top.  The  width  tapers  from  14 
ft.  at  the  end  of  the  pipes  to  6  ft.  at  the  regular  section 
of  the  tunnel,  14  ft.  away.  The  smaller  pipe  is  set  in 
the  center  and  the  48-in.  pipe  centers  are  2  ft.  from  the 
side  walls. 

A  pan  of  1-in.  steel  weighing  4000  lb.  was  set  in  this 
tapered  section  to  line  the  invert  and  4  ft.  up  the  sides. 
It  was  bonded  to  the  concrete  lining  and  also  anchored 
by  a  Z-bar  riveted  horizontally  along  the  back  of  the  top 


street  maintenance,  not  including  sprinkling  and  oiling, 
was  $106,000,  while  only  $90,000  was  spent  for  perma¬ 
nent  pavements.  The  only  way  to  reduce  the  heavy 
maintenance  cost  is  to  outline  and  carry  out  as  rapidly 
as  possible  a  paving  program  extending  over  a  period 
of  years. 

It  is  recommended  that  in  the  next  budget  provision 
be  made  for  an  additional  field  party  in  the  division  of 
engineering  for  the  purpose  of  “revising  and  extending 
to  the  city  limits  the  topographic  map  of  the  city  and 
revising  and  extending  the  system  of  bench  levels.”  The 
present  topographic  map  was  made  in  1888  and  the 
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edge  of  each  steel  plate,  which  was  imbedded  in  the 
concrete. 

It  was  thought  that  the  energy  of  the  water  would  be 
destroyed  by  having  it  swirl  in  a  comparatively  small 
chamber,  expending  its  force  against  the  walla  of  the 
chamber  and  itself,  but  what  the  effect  would  be  on  the 
walls  was  questionable,  and  to  afford  greater  protection 
the  steel  pan,  covering  the  floor  and  lower  part  of  the 
side  walls,  was  adopted. 

On  account  of  rains  in  the  San  Luis  Valley  there  was 
no  demand  for  .storage  water  in  1914,  and  the  reservoir 
was  at  the  56-ft.  stage  on  Sept.  17,  when  it  was  ordered 
to  be  emptied.  The  rapidity  of  the  discharge  was 
placed  at  460  to  500  cu.ft.  per  second,  to  te.st  the  outlet 
works  and  to  ob.serve  the  conditions  when  this  large 
quantity  of  water  was  running,  and  also  to  comply 
with  the  request  of  the  state  engineer  that  this  run  of 
water  be  completed  before  he  began  seepage  measure¬ 
ments  on  the  Rio  Grande.  Accordingly,  21,000  acre-feet 
were  run  out  in  30  days  and  at  the  rate  of  450  sec.ft. 
for  two  weeks.  Because  of  the  difficulty  in  turning  the 
stem  of  the  small  valve,  only  the  two  48-in.  valves  were 
opened.  The  streams  from  these  valves,  having  a  proba¬ 
ble  theoretical  velocity  of  50  to  60  ft.  per  second  and  a 
volume  of  200  sec.-ft.  or  more,  discharged  directly 
against  the  inclined  surface  of  the  side  plates.  In  some 
manner  the  destruction  of  the  entire  steel  pan  was 
effected. 

An  examination  disclosed  the  pan  torn  away  from  the 
concrete  and  jammed  into  the  small  end  of  the  taper. 
Pieces  as  small  as  16  sq.in.  in  area,  and  none  exceeding 
3  ft.  square,  were  found  on  the  tunnel  floor.  In  all,  25 
pieces  were  recovered.  These  were  assembled  and  are 
marked  with  a  cross  in  the  accompanying  photograph. 
Some  of  the  smaller  pieces  inspected  in  Mr.  Jaycox’s 
office  show  clean,  jagged,  tom  edges  and  an  excellent 
grade  of  steel.  The  edges  showed  that  they  had  been 
pulled  asunder,  but  none  was  much  bent  or  twisted. 
These  pieces,  in  Mr.  Jaycox’s  opinion,  must  have  been 
stripped  off  while  the  plates  were  held  firmly  in  place, 
as  one  side  would  have  to  be  fast  in  order  that  the  other 
side  might  be  torn  away,  or  else  the  whole  plate  would 
have  moved  and  no  stripping  would  have  occurred. 
The  Z-bar  at  the  left  of  the  picture  is  the  entire  length 
of  one  inclined  side  of  the  chamber,  over  10  ft.  long. 
It  is  not  bent,  is  really  as  straight  as  when  put  in,  and 
was  torn  from  the  body  of  the  steel  plate  and  not 
through  the  line  of  rivets  joining  the  plate  and  the 
Z-bar. 

It  would  appear  probable  that  one  side  plate  was  first 
de.stroyed  by  the  water  making  or  finding  an  opening 
behind  it,  and,  once  having  that  place,  the  water  soon 
accomplished  the  ripping  and  tearing.  This  afforded  an 
opening  for  the  water  to  get  under  the  floor  plate,  rais¬ 
ing  and  bulging  it,  so  that  the  edge  was  pulled  from 
under  the  discharge  pipes.  It  was  then  quickly  rolled, 
bent  and  pushed  into  the  entrance  of  the  tunnel  section, 
where  it  was  found.  To  remove  the  pan,  it  was  cut  in 
two  pieces  by  the  use  of  hack  saws. 

What  is  considered  the  remarkable  thing  about  the 
occurrence  was  the  behavior  of  the  concrete  lining  under 
this  punishment.  Behind  the  pan,  where  it  was  impos- 
.sible  to  manipulate  a  spade,  the  concrete  was  quite 
rough.  No  apparent  damage  had  been  done  to  it,  and 


no  erosion  was  noticeable.  Portions  could  be  broken 
off,  as  might  be  expected  from  such  loo.sely  knit  concrete. 

Arthur  P.  Davis,  chief  engineer,  U.  S.  Reclamation 
Service,  in  Engineering  News  of  Jan.  4,  1912,  p.  20,  gives 
an  account  of  a  similar  experience  with  the  lining  ot 
outlets  of  the  Pathfinder  dam  when  di.scharging  at  150- 
ft.  head.  Nearly  all  of  the  steel  lining  was  torn  out 
of  the  tunnel,  all  of  the  concrete  thus  exposed  was  carried 
away  and  considerable  erosive  effect  upon  the  granite 
was  noted.  He  does  not  tell  how  the  repairs  were  made. 
Mr.  Jaycox’s  repairs  consisted  in  the  application  of  a 
cement  mortar  coating  11  in.  thick.  This  has  succes.s- 
fully  resisted  the  impact  of  the  water  discharged  against 
it  for  the  last  three  years.  This  year  the  head  was  70 
feet. 

Externals  Instead  of  Tangent  Distances 
for  Lining  Railroad  Curves 

By  C.  E.  Newell 

CoryUon.  Ind. 

Engineers  who  have  occasion  to  set  track  centers 
for  railroad  curves  for  which  they  have  no  notes 
may  find  the  following  suggestions  useful  where  it  is 
difficult  or  practically  impossible  to  produce  tangents 
to  intersection: 

Measure  along  the  center  of  the  existing  curve  and 
mark  the  stationing  on  the  rail.  Produce  the  e.stablished 
tangents  to  arbitrarily  se- 
?  lected  points  E  and  D  (see  the 

sketch),  visible  from  each 
P  \'''  other.  Bisect  the  angles 

/ CED  and  CDE  and  produce 
the  bisecting  lines  to  an  inter- 
— lsr''\\  section  at  F.  Obtain  an  in- 

i  tersection  of  the  line  bisecting 

y  \  ^  the  angle  DFE  with  the  line 

/  I  \  DE  at  H,  and  the  plus  to  the 

'  intersection  of  the  line  FH 
produced  with  the  center  line  of  the  existing  curve  at  M. 
Measure  the  distances  HE  or  HD  and  HM. 

From  these  data  the  external  CM  of  the  existing  curve 
can  be  obtained,  as  the  angle  ECH  or  DCH  is  one-half 
the  intersection  angle,  and  the  angles  CED  and  CDE 
have  been  measured.  The  degree  of  trial  curve  having 
been  determined  from  the  intersection  angle  and  the 
external,  the  curve  can  be  run  in  from  points  one-half 
the  length  of  the  curve  either  side  of  the  point  M.  Un¬ 
less  considerable  throw  is  required  to  bring  track  to  new 
location  it  will  be  unnecessary  to  remeasure  the  curve. 

In  many  instances  it  will  prove  more  accurate  and 
satisfactory  to  triangulate  for  the  external  distances 
from  a  right-angle  line  of  a  convenient  length  extending 
from  any  suitable  point  on  the  external  than  it  will  to 
measure  this  distance  with  a  tape  the  distance  would 
have  to  be  measured  accurately.  In  any  event  the  use 
of  externals  will  prove  far  superior  to  the  use  of  tangent 
distances  in  doing  work  of  this  character. 

Almost  Completely  Sewered 
The  sanitary  sewer  system  of  Palo  Alto,  Calif.,  is 
completed  on  97%  of  the  streets,  and  all  houses  on 
those  streets  are  connected  with  the  sewers,  according 
to  the  annual  city  report  for  1916-17.  J.  F.  Byxbee,  Jr., 
is  city  engineer. 


standpipe  Demolished  After  Forty 
Years’  Service 

Wrought -Iron  Structure  at  Toledo,  224  Feet  High, 
and  Inclosed  in  Brick  |Tower,  Cut  Into 
Sections  by  Oxyacetylen?  Torch 
By  C.  N.  Schoon maker 

Constructlntr  Kiiginw-r,  T  ll■<l^)  Water-Works 

recent  tearing  down  of  the  224-ft,  standpipe 

was  n:  table 


the  beam  supports,  to  which  a  zigzag  chute  was  at¬ 
tached  for  the  removal  of  all  debris,  all  being  taken 
down  as  the  work  progressed  toward  the  ground.  A 
small  hoisting  engine  was  used  for  handling  the  heav¬ 
ier  material. 

All  metal  work  was  cut  in  4-ft.  sections  and  each 
cylindrical  section  was  then  halved  so  that  handling 
became  more  easily  managed.  This  work  was  per 
formed  with  an  oxyacetylene  torch. 

The  work  of  demolishing  the  uppermost  portion  ot 
the  tower  proceeded  rapidly,  as  the  brickwork  was 
set  up  in  lime  mortar  and  was  easily  removed.  The 
lower  half  required  removal  with  sledges  and  picks, 
as  these  joints  had  been  made  with  cement. 

The  contractors  were  Doan  &  Langenderfer,  Toledo, 
who  were  under  the  supervision  of  the  Division  of 
Water,  of  which  Thomas  R.  Cook  is  commissioner,  W.  G. 
Clark,  consulting  engineer,  and  the  writer,  construc¬ 
tion  engineer.  David  H.  Goodwillis  is  director  of 
public  service. 


JL  and  inclosing  tower  at  Toledo,  Ohio, 
both  as  a  contract  job  and  because  the  structure  was 
one  of  the  h'ghest  standpipes  in  the  country.  Moreover, 
although  it  had  been  in  u.se  more  than  forty  years  it 
came  to  its  end  through  obsolescence  rather  than  decay. 

The  structure  was  designed  by  the  late  J.  D.  Cook, 
as  a  part  of  the  water-works  built  by  Toledo  in  1873-4. 
The  standpipe  was  5  ft.  in  diameter,  with  plates  suc¬ 
cessively  3,  g  and  1  in.  thick. 

It  was  inclosed  by  the  orna- 
mental  brick  tower  shown  by 
the  accompanying  view. 

Space  for  a  stairway  on  one 
side  and  an  elevator  on  the  ' 

other  side  was  provided  be-  ^ 

tween  the  standpipe  and  the  M 

tower,  but  the  stairway  alone  HS 

was  built.  S' 

The  stiindpipe  and  tower 
were  torn  down  to  make 
room  for  a  new  force-main 
header  system,  with  central  , 

valves  control — but  not  un-  "  ■ 

til  it  had  been  shown  by  j  3 

trial  that  oth  the  pumps  '  I  '  ^ 

mains  { 


St.  Paul  Committee  Proposes 
Minimum  Fees  for  Engineers 

Sliding  Scale  for  Definite  Services  Performed 
ditional  Charges  for  Time  Beyond 
Contract  Period 


Minimum  charges  for  professional  services  are 
given  in  a  schedule  proposed  by  a  committee  of 
the  Civil  Engineers’  Society  of  St.  Paul  on  engineering 
compensation.  Before  adoption  discussion  is  desired  as 
to  whether  the  fees  are  proper,  whether  competition  is 
such  that  it  will  be  impossible  to  enforce  such  a  sched¬ 
ule,  and  proper  fees  for  cases  not  covered. 

The  engineer’s  profesional  services  are  defined  so  as 
to  consist  of-the  necessary  conferences,  preliminary  sur¬ 
veys,  preliminary  studies  and  reports,  preparation  of 
working  drawings,  specifications  and  such  detailed  draw¬ 
ings  as  may  be  necessary  for  furnishing  proper  informa¬ 
tion  to  the  contractors  for  the  preparation  of  bids  for 
the  construction  of  the  work,  and  the  general  supervision 
of  the  construction  work. 

For  the  preparation  of  a  preliminary  report  with  a 
general  plan  and  an  estimate  of  cost  upon  any  project 
the  fee  shall  not  be  less  than  1%  of  the  minimum  esti¬ 
mated  cost,  and  no  fee  for  the  above  work  shall  be  less 
than  $150. 

The  engineer’s  charge  for  complete  plans  and  specifi¬ 
cations,  including  preliminary  report  and  survey,  but 
exclusive  of  soundings  and  borings,  shall  be  made  ac¬ 
cording  to  the  following  schedule: 

For  work  estimated  to  cost  less  than  $10,000,  3i%  of 
the  total  estimated  cost  of  the  improvement  exclusive  of 
the  land;  less  than  $25,000,  3%;  more  than  $50,000,  2} 
per  cent. 

The  charge  for  consulting  superintendence  shall  be 
2i%  of  the  cost  of  the  work.  This  consulting  superin¬ 
tendence  shall  be  taken  to  mean  occasional  visits  to  the 
work  and  each  contract  shall  state  specifically  the  num¬ 
ber  of  trips  which  are  contemplated.  Additional  trip.s 
shall  be  charged  for  at  a  rate  per  day  with  expenses 
added. 


and  di.stributing 
would  not  be  badly  affected 
by  direct  pumping.  ff 

The  work  of  destruction, 
to  the 
done 

under  Oc- 

for  $1850 

.salvage.  The  highest  of 
other 

and  salvage.  Earlier  bids 
were  rejected  because  of  lack 
of  competition  and  high 
prices.  The  salvage  w’-as  re-  — 

ported  by  the  contractor  to  p/iotographed  bp  i.  h.  Paruktp 
be  750,000  brick,  37  tons  of  toi.edo’S  inclosed  wa- 
wrought-iron,  and  2G00  lb. 

of  lead,  the  latter  from  tu.v.n  fouty  years 
the  cornice.  The  estimated 

salvage,  in  advance  of  the  letting,  was  1,440,000  brick 
and  30  tons  of  wrought  iron. 

The  methods  employed  by  the  contractor  for  the 
demolition  of  the  standpipe  and  tower  were  substan¬ 
tially  as  follows:  The  upper  half  section  of  the  tower 
was  scaffolded.  The  recesses  left  in  the  wall  when 
the  stairway  was  removed  were  used  for  beam  supports 
and  as  these  were  about  4  ft.  apart  no  additional 
cutting  out  was  necessary.  Construction  similar  to 
that  used  in  chimney  falsework  was  carried  up  from 


January  24,  1918 


ENGINEERING  NEWS-RECORD 


176 


Where  work  is  especially  difficult  or  expensive  it  shall 
lie  proper  to  charge  a  fee  in  excess  of  the  amount  speci¬ 
fied  above  in  proportion  to  the  increased  cost  of  the 
work  to  the  engineer. 

If  the  work  shall  be  let  to  several  contractors  or  under 
a  percentage  contract  or  in  any  other  manner  which 
shall  render  the  superintendence  more  difficult  or  ex¬ 
pensive  to  the  engineer,  a  special  fee  may  be  charged 
covering  the  additional  expense  to  the  engineer. 

Each  engineering  proposal  shall  state  specifically  the 
length  of  time  which  is  considered  as  proper  for  the  con¬ 
tractor  to  complete  the  work.  If  for  any  reason  the 
work  shall  be  extended  beyond  this  proper  contract 
period  a  charge  shall  be  made  for  such  additional  ex¬ 
pense  entailed  upon  the  engineer. 

Where  the  engineer  is  not  otherwise  retained,  con¬ 
sistent  fees  for  professional  advice  shall  be  paid  in  pro¬ 
portion  to  the  importance  of  the  question  involved  and 
the  services  rendered.  The  services  of  the  engineer 
shall  not  be  taken  to  include  the  expen.se  of  special  foun¬ 
dation  exploration,  tests  of  concrete,  reinforcing  steel, 
or  other  materials,  which  service  should  be  done  under 
the  general  supervision  of  the  engineer  by  specialists  in 
that  particular  line  of  work  and  should  be  paid  for  by 
the  owner  directly  to  the  persons  making  such  te.sts,  etc. 
In  case  continuous  inspection  is  desired  upon  any  work 
a  resident  engineer  shall  be  furnished  at  a  charge  per 
month  including  his  expenses.  If,  after  the  preliminary 
plans  have  been  approved,  changes  in  drawings,  specifi¬ 
cations  or  other  documents  are  required  by  the  muni¬ 
cipality,  or  if  the  engineer  shall  be  put  to  extra  labor 
and  expense  by  the  delinquency  or  insolvency  of  the 
contractor,  the  engineer  shall  be  paid  for  such  additional 
services  and  expense. 

The  personnel  of  the  committee  is  as  follows:  W.  E. 
King,  T.  F.  McMahon,  A.  F.  Meyer  and  J.  F.  Druar. 


Navy  Could  Change  Site  and  Annul  Contract 
but  Could  Not  Collect 

In  a  case  involving  a  suit  over  the  construction  of  a 
sawmill,  boiler  house  and  steel  stack  at  the  Mare 
Island  Navy  Yard  in  California,  the  Supreme  Court  of 
the  United  States  recently  held  that,  under  the  circum¬ 
stances,  the  Navy  Department  had  been  within  its  rights 
in  .setting  aside  the  first  contract  and  reletting  the  work, 
but  on  the  other  hand,  could  not  recover  damages,  since 
the  change  in  location  of  the  plant  involved  such  exten¬ 
sive  changes  in  the  design  of  the  structure  that  the 
second  contractor,  who  actually  carried  out  the  work, 
built  something  different  from  what  the  first  contractor 
bid  on.  Consequently  the  first  contractor  was  not  liable 
for  the  difference  between  the  amount  of  his  bid  and  the 
final  cost  of  the  work.  The  first  contractor  also  re¬ 
covered  for  materials  delivered  and  used  by  the  Govern¬ 
ment. 

The  case  was  a  suit  by  the  California  Bridge  &  Con¬ 
struction  Co.  against  the  United  States,  based  upon  al¬ 
leged  breach  of  contract,  to  which  the  Government  set 
up  the  defense  that  the  contractor  had  defaulted  in  the 
performance  of  the  contract  and  that  the  Government 
had  secured  its  completion  by  a  new  contractor  at  a 
?re;.ily  increased  expense.  On  this  ground  the  Govern¬ 
ment  .set  up  a  counter-claim  for  the  excess  in  the  cost  of 


completion  under  the  second  contract  above  what  the 
Government  would  have  had  to  pay  to  secure  the  struc¬ 
ture  under  the  first  contract. 

The  president  of  the  California  Bridge  &  Construc¬ 
tion  Co.  visited  the  navy  yard  before  bidding  and  saw 
the  ground  staked  out  for  the  proposed  .structure.  He 
was  informed,  how'ever,  by  authorized  officers  of  the 
United  States  that  the  location  had  not  l)een  finally  de¬ 
termined  and  was  subject  to  change.  After  the  con¬ 
tract  was  entered  into  the  location  was  changed  to  an¬ 
other,  where  con.struction  was  more  difficult  and  expen¬ 
sive,  particularly  in  requiring  longer  foundation  piles. 

The  Supreme  Court  held,  in  view  of  the  information 
given  to  the  contractor  before  bidding,  that  the  site  was 
not  finally  selected,  but  was  liable  to  change,  and  inas¬ 
much  as  the  contract  stated  that  the  sawmill  was  to 
be  erected  “at  the  U.  S.  Navy  Yard,  Mare  Island,  Calif.,” 
the  structure  might  be  placed  anywhere  in  the  nav>' 
yard  that  the  Government  might  wish,  and  the  contrac¬ 
tor  was  without  just  cause  for  complaint  if  any  avail¬ 
able  site  were  selected.  Since  the  contract  contained 
a  clause  providing  that  upon  the  report  of  a  board  of 
officers  of  the  Navy,  showing  that  the  progress  of  the 
work  was  not  such  as  to  indicate  that  it  would  be  com¬ 
pleted  within  the  time  specified,  the  Government  would 
have  the  power  to  annul  the  contract  and  complete  the 
work  at  the  expense  of  the  contractor  and  his  sureties 
the  Supreme  Court  held  that  upon  the  contractor’s  re 
fusal  to  build  on  the  site  finally  .selected  it  was  entireh 
proper  for  the  Government  to  exercise  the  power  ol 
annulment  and  relet  the  work.  It  held,  on  the  othei 
hand,  that  before  the  Government  could  recover  the  ex¬ 
cess  cost  of  completion  from  the  first  contractor,  it  was- 
necessary  for  the  work  to  be  completed  in  substantiallj 
the  same  manner  as  was  contemplated  in  the  first  con¬ 
tract.  It  was  held  by  the  Supreme  Court  in  the  Axman 
case,  decided  in  1914,  and  reported  in  234  U.  S.  Reports, 
p.  36,  that  “Where,  after  default  of  the  original  con¬ 
tractor,  the  contract  is  relet,  the  original  contractor  is 
not  bound  for  difference  unless  the  contract  as  relet  is 
the  same  as  the  original  contract.” 

This  principle  was  applied  to  the  case  in  question, 
although  the  new  contract  was  made  on  substantially 
the  same  specifications  as  the  old,  becau.se  by  supple¬ 
mental  agreements  the  Government  made  a  number  of 
important  changes,  involving  particularly  the  length  and 
size- of 'the 'foundation  piles  used,  and  making  a  differ¬ 
ence  of  about  6%  in  the  total  contract  price. 

The  court 'also  held  that  the  Government  must  pay 
for  materials  brought  upon  the  ground  by  the  bridge 
company,  which  had  been  seized  by  the  Government 
after  only  partial  payment  had  been  made. 

The  case  was  argued  in  November  last,  by  George  A. 
King,  of  King  &  King,  for  the  contractor,  and  Assistant 
Attorney  General  Houston,  for  the  U.  S.  Government. 


Cement  Plant  Again  Under  Municipal  Control 
The  Portland  cement  plant  built  for  the  production 
of  cement  for  the  Los  Angeles  Aqueduct  has  again  re¬ 
turned  to  the  possession  of  the  City  of  Los  Angeles. 
The  Public  Service  Department  of  the  city  on  Sept.  27 
took  possession  of  this  plant,  which  had  been  under 
lease  for  the  Board  of  Supervisors  of  Los  Angeles 
County. 
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Malaria-Control  Engineering  in  Texas 
Increases  Labor  Efficiency 

Mosquito-Prevention  Work  Done  Along  a  Large  Railroad  Dallas  Eradicates  Anopheles  Mosquito  Haunts  b> 
Draining,  Clearing,  Oiling  and  Stocking  Streams  with  Minnows — Lives  and  Dollars  Saved  at  Small  Expense 


By  Charles  Saville  ani 

Director  of  Sanitation. 

City  of  Dallas 

MALARIA-CONTROL  engineering  is  a  relatively 
new  field  for  engineers  engaged  in  health  protec¬ 
tive  activities.  It  combines  opportunities  for  original 
research  with  a  return  on  the  financial  investment  that 
is  prompt  and  certain. 

Malaria  undoubtedly  ranks  first  in  practical  import¬ 
ance  among  endemic  disea.ses  in  the  Southern  .states. 
The  U.  S.  Public  Health  Service  estimates  that  4%  of 
the  population  of  the  13  Southern  states  suffer  annually 
with  the  disease.  Careful  surveys  recently  made  in 
three  east  Texas  counties  showed  that  in  some  localities 
50  to  70%  of  the  rural  population  were  infected,  and 
that  the  annual  cost  of  the  disease  per  family,  for  doc¬ 
tors’  fees,  medicine  and  lo.ss  of  wages,  amounted  in  some 
cases  to  from  $80  to  $100.  It  is  thus  clear  that  the 
presence  of  malaria  in  a  community  may  often  become 
a  decided  drawback  to  commercial  and  agricultural  de¬ 
velopment  as  well  as  to  military  preparedness. 

Dallas  Cut  Malaria  Two-Thirds 
It  is  now  known  that  malaria  is  spread  from  an  in¬ 
fected  person  to  a  person  in  good  health  by  the  bite  of 
the  female  of  a  particular  variety  of  mosquito,  the 
anopheles,  who  lays  her  eggs  on  clean,  quiet  water  sur¬ 
faces,  preferably  in  protected  spots  along  grass-covered 
edges  of  .streams  or  pools.  The  practical  solution  of  the 
malaria  problem  is  found  in  ridding  the  infected  area 
of  the  breeding  places  of  the  mosquito.  The  City  of 
Dallas,  Tex.,  undertook  this  method  of  malaria  control 
in  the  summer  of  1916.  After  a  year  of  intensive  work, 
costing  3c.  per  capita,  the  death  rate  from  malaria 
decreased  66.7  %  and  the  number  of  cases  of  the  disea.se 
reported  to  the  health  department  fell  to  an  average  of 
only  two  or  three  per  month.  Any  community  may  ob¬ 
tain  like  results. 

During  the  year  that  ended  Aug.  1,  1916,  a  total  of 
27  persons  died  in  Dallas  of  malaria,  or  more  than  died 
of  scarlet  fever,  diphtheria,  measles,  smallpox,  spinal 
meningitis  and  infantile  paralysis  combined.  It  is  esti¬ 
mated  that  possibly  six  of  these  27  victims  were  non¬ 
residents.  As  the  accepted  ratio  of  deaths  to  cases  of 
sickness  is  approximately  1  to  400  for  this  di.sease  in 
the  United  States,  these  21  city  deaths  indicate  that 
approximately  8400  persons  in  Dallas  suffered  from 
malaria  during  the  year.  From  May  to  December,  1916, 
163  patients  were  treated  for  malaria  at  the  city  charity 
hospital,  at  a  cost  of  about  $2000,  which  was  a  tax  half 
as  great  as  the  cost  of  successful  malaria-prevention 
work  for  a  year. 

What  Gould  Did  on  the  Southwestern 
The  St.  Louis  Southwestern  Railw’ay  Co.  may  be  taken 
as  an  example  of  a  large  and  progressive  business  cor¬ 
poration  that  has  recognized  the  value  of  malaria 


H.  W.  Van  Hovenberg 

Sanitary  Enirineer. 

St.  Louis  Southwestern  lly. 

eradication.  A  recent  .study  of  health  conditions  on  the 
railroad,  and  in  the  large  employees’  hospital,  convinced 
Edwin  Gould,  chairman  of  the  board  of  directors,  that 
the  malaria  situation  was  acute.  As  a  result  he  provided 
from  his  own  purse  a  trust  fund  amounting  to  many 
thou.sands  of  dollars  for  fighting  the  malaria  mosquito 
and  for  improving  health  conditions  among  the  fifteen 
thousand  employees  of  the  road  living  in  the  states  of 
Missouri,  Arkan.sas,  Illinois,  Louisiana  and  Texas. 

Malaria  Reduction  a  Military  Problem 

The  location  of  army  cantonments  and  aviation  schools 
in  the  South  and  the  concentrating  of  enlisted  men  in 
many  towns  has  called  for  prompt  action  to  protect  our 
soldiers  from  malaria.  At  all  encampments  this  malaria 
problem  is  receiving  attention  from  the  regular  Army 
authorities,  while  some  of  the  communities  adjoining 
the  encampment  sites  are  getting  rid  of  malaria  through 
the  cooperation  of  the  U.  S.  Public  Health  Service,  the 
American  Red  Cross,  and  the  state,  county,  and  muni¬ 
cipal  authorities. 

Even  in  those  communities  which  have  no  malaria 
problem  of  consequence  the  mosquito  pest  is  being  given 
consideration,  for  it  is  obviously  impossible  to  put  troops 
through  grilling  hours  of  training  unless  they  have 
proper  sleep.  Press  dispatches  indicate  that  the  work 
on  the  cantonment  site  at  Yaphank,  N.  Y.,  was  delayed 
seriously  because  laborers  refused  to  work  in  opposition 
to  the  swarms  of  mosquitoes.  One  of  the  writers  re¬ 
cently  discovered  ordinary  house  mosquitoes  (not  the 
malaria-bearing  variety)  breeding  in  enormous  quanti¬ 
ties  in  the  basement  of  a  large  armory  in  which  several 
hundred  soldiers  were  quartered.  These  men  had  just 
been  vaccinated  for  smallpox  and  immunized  against 
typhoid,  and  many  were  in  wretched  physical  condition, 
because  the  mosquito  pest  made  rest  imposible. 

Forty  Miles  of  Malaria-Breeding  Streams 
Cleaned  Up 

The  malaria  situation  in  the  City  of  Dallas  was  acute 
at  the  time  the  malaria  control  work  was  begun.  In  an 
area  of  about  17  square  miles  there  were  some  40  miles 
of  water  courses  favorable  to  the  development  of  mos¬ 
quitoes,  with  the  possibility  of  spreading  malarial  infec¬ 
tion  among  the  140,000  residents  of  the  city  from  the 
beginning  of  the  mosquito  season  in  May  to  the  cold 
weather  of  November.  The  natural  topography  of  Dal¬ 
las  facilitates  the  draining  of  standing  water  and  the 
training  of  streams  to  give  them  sufficient  fall.  There 
were  many  large  resident  districts  of  the  poorer  class 
that  were  sorely  beset  by  mosquitoes  because  they  bor¬ 
dered  creeks  that  had  never  been  properly  cared  for. 
Several  of  the  largest  parks  were  also  located  ahng 
streams  where  thousands  of  people  seek  recreation  after 
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nightfall,  only  to  fall  prey  to  the  disease-carrying  mos¬ 
quito  that  ordinarily  is  “on  the  wing”  at  dark,  but  gives 
no  warning  of  her  presence,  because  she  does  not  make 
the  same  loud  humming  noise  that  is  characteristic  of 
the  more  common  rain-barrel  mosquito. 

The  writers  believe  they  are  conservative  in  their 
opinion  that  before  the  inauguration  of  the  malaria- 
control  work  Dallas  was  well  within  the  average  of  4% 
infection  annually  for  inhabitants  in  the  13  Southern 
states,  estimated  by  the  U.  S.  Public  Health  Service. 

How  Dallas  Did  It 

With  this  situation,  then,  malaria-control  work  was 
started  in  May,  1916,  the  work  being  carried  on  by  the 
division  of  sanitary  engineering  of  the  department  of 
public  health  under  the  supervision  of  the  writers.  The 
field  equipment  included  short  and  long  handled  shovels, 
hoes,  trench  spades,  picks,  rakes,  grass-cutting  tools, 
axes,  storage  oil  barrels,  5-gal.  oil  cans,  two  Meyers 
Bros.  No.  330  G.  I.  knapsack  sprayers,  and  a  Ford  runa¬ 
bout  equipped  with  a  delivery  wagon  body. 

In  order  that  Dallas  might  benefit  fully  from  the  ex¬ 
perience  of  other  places  in  this  particular  line  of  work, 
the  active  cooperation  was  secured  of  the  Malaria  Field 
Investigation  Branch  of  the  U.  S.  Public  Health  Service, 
whose  trained  physicians  and  sanitary  engineers  have 
fathered  the  Dallas  work  through  regular  visits  to  the 
city,  and  through  aid  given  in  every  possible  way  to  the 
local  public  health  officials  in  their  conduct  of  the  work. 

Attention  was  first  given  to  those  portions  of  the 
creeks  and  ponds  that  were  active  anopheles  breeding 
places,  and  then  extended  to  include  all  important  mos- 


CLEANING  THE  SIDES  AND  BOTTOM  OP  THE  STREAM 
DE.STROYS  MOSQUITO-BREEDING  PLACES. 

quito  breeding  spots.  The  work  consisted  in  both  cases 
in: 

(a)  Clearing  of  banks  of  grass,  weeds  and  d4bris,  to 
destroy  spelters  and  facilitate  ditching  and  oiling. 

^b)  Ditching  of  streams  to  get  channels  of  minimum 
cross-section,  with  sufficient  stream  flow  to  keep  the 
channel  scoured. 

(c)  Filling  large  holes  situated  under  bridges  and 
at  ends  of  culverts,  pot  holes  in  creeks,  over-flow  pools, 
e‘.c.  . 


This  work  was  followed  by  oiling  water  surfaces  at 
regular  intervals  or,  where  feasible,  by  stocking  with, 
or  cultivating  the  growth  of,  top  feeding  minnows  in 
streams  and  ponds. 

The  field  work  embraced  six  main  streams  having  a 
total  length  of  30  miles  and  an  average  high  water  chan¬ 
nel  width,  before  the  work  started,  of  approximately 
30  ft.  Extensive  marshy  areas  were  also  drained  by 
ditches,  several  thousand  feet  in  length,  reclaiming 
many  acres  of  valuable  land  for  agricultural  and  busi¬ 
ness  purposes.  The  field  force  comprised  five  to  ten 
men  during  the  summer  months.  They  were  paid  25c. 
an  hour  in  1916,  and  30c.  i  1917. 

Creek  Bottoms  Swept  with  Brooms 

Algae  growth  and  moss  were  removed  from  the 
creeks  by  sweeping  with  a  stable  broom.  Attractive 
sign  posts  giving  police  warning  were  erected  to  dis¬ 
courage  throwing  of  trash  in  streams  and  to  prevent 
mischievous  boys  from  building  dams.  A  municipal 
ordinance  was  adopted  to  compel  the  removal  of  mos¬ 
quito-breeding  areas  on  private  property.  Along  with 
actual  field  work,  an  educational  campaign  was  carried 
on  through  public  lectures,  health  department  publica¬ 
tions  and  exhibits.  Some  little  work  was  also  done  on 
a  malaria  index  with  microscopical  examination  of  spe¬ 
cimens  of  blood  taken  in  various  parts  of  the  city. 
Thirty  per  cent,  of  the  inhabitants  of  the  Mexican  quar¬ 
ter  that  were  examined  were  found  infected  with 
malaria  parasites  of  the  tertian  type. 

Approximately  30  of  the  40  miles  of  creeks  under 
control  proved  to  be  regular  anopheles  breeding  areas, 
which  had  to  be  continually  recleaned  and  retrained. 
About  300  gal.  of  a  compounded  oil  were  used  monthly. 
The  oil  rs  waded  down  the  creeks  with  knapsack  sprayers 
on  their  backs,  replenishing  their  supply  of  oil  at  regu¬ 
lar  filling  stations.  The  cost  of  field  work  on  the  six 
principal  streams,  including  all  supplies,  wages,  auto¬ 
mobile  expense,  and  supervision,  during  the  active 
mosquito  season,  averaged  about  $16  per  month  per 
mile. 

Lives  and  Dollars  Saved 

The  value  of  any  health  activity  is  judged  by  the 
decrease  in  the  number  of  cases  of  sickness  and  in  the 
reduced  death  rate.  The  records  of  the  Dallas  city  regis¬ 
trar  show  that  there  were  27  deaths  in  Dallas  during  the 
year  ending  Aug.  1, 1916,  which  was  before  anti-malaria 
work  was  well  started.  During  the  following  12  months 
there  were  only  nine  deaths  from  malaria,  a  reduction 
in  mortality  of  668%,  despite  a  material  increase  in 
population.  Assuming  the  value  of  a  life  to  be  $3000 
and  the  cost  of  an  average  case  of  malaria,  for  medi¬ 
cine,  attendants,  and  wages  lost,  to  be  $25,  and  using 
the  ratio  of  one  death  to  every  400  cases,  we  find  a 
probable  economic  saving  to  Dallas  inhabitants  through 
reduction  in  the  disease  to  have  been  nearly  $200,000, 
or  about  $1.25  per  capita.  Compare  this  saving  with 
the  3c.  found  to  be  the  actual  cost  per  inhabitant  of 
effectively  controlling  malaria.  What  other  investment 
yields  so  great  a  return? 

An  indication  of  the  reduced  prevalence  of' malaria 
in  Dallas  is  shown  by  the  records  of  the  City  Charity 
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Hospital.  Only  four  patients  were  treated  for  this  dis¬ 
ease  in  July  and  Aug:ust,  1917,  as  compared  with  85 
such  patients  in  the  same  months  in  1916. 

The  increa.sed  tendency  of  Dallas  people  to  spend  their 
holidays  at  public  and  private  recreation  centers  about 
Dallas  led  to  the  control  of  anopheles  breeding  at  a 
municipal  fishing  and  picnic  grounds  situated  some  six 
miles  from  the  city,  which  had  always  been  known  as  a 
place  where  many  of  the  Dallas  malaria  fever  cases 
originated.  This  area  is  now  under  control,  is  becom¬ 
ing  more  popular  every  day  and  has  ceased  to  be  a  source 
of  infection  of  Dallas  people.  At  the  present  time  the 
prevention  work  is  being  extended  to  afford  protection 
to  the  aviation  camp  which  is  located  close  by. 

It  is  not  claimed,  of  course,  that  all  of  the  greatly 
reduced  malaria  prevalence  observed  in  Dallas  during 


M0SQUIT0-<'0.\’TR0L  ACTIVITIES  MATERIALLY  REDUCEI  > 
MALARIA  IN  DALLAS.  TEXAS 
Dotted  line  Hhowe  normal  aeaaonal  distribution  of  malaria  in 
north  and  east  Texas  as  determined  by  the  U.  S.  Public  Ht^th 
Service  in  communities  where  control  measures  are  not  In  force. 
Full  lines  show  seasonal  distribution  in  Dallas  before  and  after 
Introduction  of  control  measures.  The  breedintr  places  of  the 
maJaria-bearinK  mo.squlto  were  first  brought  under  control  about 
July  IB.  1916.  ()hser%'e  that  apex  of  curve  for  1916  was  reached 
In  July  Instead  of  September,  showlnir  how  rapidly  reduction  in 
prevalence  of  the  disease  follows  malaria-control  activites. 

the  past  year  is  directly  the  result  of  the  health  depart¬ 
ment’s  activities,  because  in  problems  of  this  sort  there 
are  usually  special  factors  involved;  but  it  must  be 
evident  to  anyone  who  has  carefully  considered  the 
greatly  improved  conditions  found  throughout  the  city, 
and  their  practical  value  to  the  taxpayer,  that  the  recent 
expenditures  for  anti-malaria  work  have  already  been 
repaid  many  times.  A  low  death  rate  is  a  far  better 
investment  than  a  low  tax  rate.  Systematic  malaria- 
control  measures  in  any  community  should  in  fact  be 
looked  upon  as  a  paying  business  investment,  and,  what 
is  still  more  important  at  this  time,  as  a  definitely 
patriotic  duty. 

Chicago’s  Building  Industry  and  the  War 
What  are  Chicago’s  reasonable  requirements  as  a 
war-material  center  for  internal  growth?  This  is  the 
intent  of  the  industrial  survey  which  a  committee  of 
the  Chicago  Association  of  Commerce  has  under  con¬ 
sideration.  This  investigation,  which  is  the  result  of 
a  meeting  attended  by  engineers,  bankers,  architects, 
material  dealers  and  others,  will  take  up  the  following 
points:  Demand  for  buildingi,  financial  aspect,  cost  and 
supply  of  material,  legislation  and  labor. 


Irrigation  Project  Is  Based  on 
Economic  Use  of  Water 

Limited  Supply  Necessitates  High  Duty —Standard 
Dam  Section  Employed  in  Comparing 
Reservoir  Sites 

RGANIZATION  of  an  irrigation  district  in  the 
Victor  valley,  California,  “along  such  lines  as  .shall 
best  make  for  economic  u.se  of  the  water  available,’’  is 
the  subject  of  a  report  to  the  Board  of  Supervisors  of 
San  Bernardino  County.  This  report  was  submitted  in 
August  by  the  Mojave  River  Commission  composed  of 
W.  F.  McClure,  J.  A.  Sourwine  and  C.  E.  Tait.  Mr. 
Sourwine  is  county  engineer. 

The  Mojave  River  constitutes  the  chief  drainage  sys¬ 
tem  on  the  north  slope  of  the  San  Bernardino  moun¬ 
tains.  Its  flow  is  periodic,  and  the  lower  levels  of  the 
stream  go  entirely  dry  in  the  summer.  The  govern¬ 
ing  condition  is  a  limited  quantity  of  water  and  plenty 
of  land.  Therefore,  the  problem  for  the  district  was 
not,  how  to  deliver  water  upon  any  particular  land,  but 
rather  the  development  of  a  project  giving  actual  and 
reasonably  immediate  u.se  of  water  on  some  land  with¬ 
in  the  valley.  The  commission  had  to  consider  the  agri¬ 
cultural  and  land  development  aspects  of  the  situation 
as  well  as  the  more  strictly  engineering  subjects.  Small 
units  of  development  are  considered  necessary  for  a  suc¬ 
cessful  initial  project  in  the  Victor  valley. 

Duty  of  Water  for  Irrigation 

The  crops  on  the  greater  part  of  the  land  must  be 
such  as  to  permit  a  high  duty  of  water,  in  order  that 
the  water  available  may  be  made  to  serve  the  maximum 
area,  and  in  order  that  the  acre-cost  of  the  irrigation 
works  may  be  reduced  to  a  minimum,  so  as  to  make  the 
project  financially  feasible.  It  is  recommended,  there¬ 
fore,  that  the  valley  be  utilized  for  the  production  of  de¬ 
ciduous  fruits  (such  as  apples  and  pears),  so  that  any 
irrigation  system  need  provide  only  the  less  amount  of 
water  required  for  such  fruits  instead  of  the  greater 
amount  that  would  be  required  for  alfalfa. 

Investigations  of  49  orchards  in  nine  districts,  with  a 
total  area  of  1330  acres,  show  an  average  of  0.82  acre- 
feet  of  water  per  area.  The  maximum  was  1.79  and  the 
minimum  0.33.  Classifying  the  orchards  with  regard  to 
ages  of  trees,  the  amount  averaged  0.62  acre-foot  per 
acre  where  the  trees  are  less  than  five  years  of  age,  and 
1.11  acre-feet  where  they  are  over  five  years.  Only  two 
to  four  irrigations  per  year  are  required  for  such 
orchards. 

As  to  the  duty  of  water,  it  is  recommended  that  this 
should  be  estimated  at  1.26  acre-feet  per  acre  for  the 
west  mesa  and  1.50  for  the  east  mesa,  the  latter  having 
a  slightly  lower  rainfall.  No  allowance  is  made  for 
loss  in  distribution.  On  the  other  hand,  no  account  is 
taken  of  the  land  that  would  be  devoted  to  buildings  and 
therefore  would  not  require  irrigation.  This  item  is 
taken  as  15%  in  the  estimate  of  cost.  It  is  considered 
that  these  two  items  would  balance  approximately,  so 
that  the  duty  recommended  above  would  determine  the 
gross  area  that  may  be  included  in  a  project. 

The  average  annual  run-off  of  the  Mojave  River, 
w’here  it  enters  the  Victor  valley  basin,  is  approxi¬ 
mately  90,000  acre-feet.  About  33%  of  this  is  avail- 
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able  for  storage  by  the  West  Fork  reservoir  project. 
The  above  average  is  deduced  from  a  study  of  rainfall 
records  for  a  period  of  18  years,  which  includes  one  year 
of  low  flow.  The  range  of  the  annual  records  during 
this  period  is  from  13,378  to  169,935  acre-feet. 

Underground  water  may  be  pumped  to  serve  certain 
portions  of  the  district,  but  a  gravity  supply  of  water  is 
necessary  for  the  irrigation  and  reclamation  of  the 
greater  portion. 

Study  of  Soil  Moisture 

Investigation  of  the  amount  of  moisture  that  should 
be  maintained  in  the  soil  has  been  made  in  order  to 
determine  the  “wilting  coefficient”  of  the  soil — that 
is,  the  minimum  percentage  of  moisture  which  will 
keep  plants  from  wilting.  This  coefficient  multiplied  by 
1.84  gives  approximately  the  percentage  of  moisture 
supplied  by  an  irrigation.  The  report  states  that  the 
moisture  should  not  be  allowed  to  fall  below  this  co¬ 
efficient  during  the  growing  season,  and  the  closer  it  is 
maintained  to  the  coefficient  multiplied  by  1.84  the 
better  the  results  should  be. 

To  determine  the  “wilting  coefficient,”  borings  were 
made  to  depths  of  6  ft.  or  more,  soil  samples  being 
taken  at  1  ft.  intervals.  This  depth  is  considered  suf¬ 
ficient  for  the  roots  of  deciduous  fruit  trees.  For  the 
east  mesa  the  average  was  G'^c  (3  to  9.6%),  while  for 
the  west  mesa  it  was  5.3%  (3  to  8.1%).  The  water 
required  to  produce  a  moisture  content  above  the  wilt¬ 
ing  point  is  0.52  acre-feet  and  0.45  acre-feet,  respec¬ 
tively. 

Standard  Cross-Section  for  Dams 

Dams  are  required  for  the  two  reservoir  sites  se¬ 
lected  on  the  West  Fork.  To  obtain  some  standard  for 
comparison  an  “excessively  safe”  section  of  gravity  dam 
was  assumed,  all  dimensions  of  which  were  expressed  in 
terms  of  the  height  (H).  The  width  for  0.20  H  from 
the  top  is  0.15  H.  The  section  then  widens  in  the  form 
of  a  trapezoid  to  0.65  H  at  the  base.  The  area  of  cross- 
section  is  0.33  H'. 

Putting  this  area  in  terms  of  only  one  variable,  the 
height,  does  not  offer  the  most  effective  or  economic 
section,  but  it  does  offer  for  purposes  of  preliminary 
study  a  section  of  sufficient  strength  and  one  allowing 
of  comparison  with  other  dams.  From  cross-sections  of 
the  dam  sites  and  by  assumption  of  the  above  arbi¬ 
trary  cross-section  of  dam,  an  estimate  was  made  of  the 
yardage  for  the  respective  dams,  for  varying  depths 
and  varying  capacities. 

In  order  to  present  the  results  in  the  forms  of  a  cost 
curve,  rather  than  a  curve  of  concrete  yardage,  a  unit 
cost  of  $6  per  yd.  was  assumed  for  all  concrete  to  be 
used  in  dams.  The  cost  of  the  respective  dams  was  then 
computed  for  varying  heights  from  10  ft.  to  150  ft. 
and  the  capacity  for  the  same  height  was  determined. 
The  total  cost  of  each  height  was  then  divided  by  the 
capacity  for  that  height,  and  the  unit  cost  for  the  given 
capacity  was  obtained.  These  various  unit  costs  for 
different  capacities  were  plotted  on  cross-section  paper, 
and  were  found  to  lie  on  a  fairly  uniform  curve.  A 
i-mooth  even  curve  line  was  drawn  through  the  points 
then  determined,  and  a  unit-cost  curve  was  thus  ob¬ 
tained  for  valuing  capacities  of  each  reservoir. 

The  economic  upper  limit  of  storage  for  one  reservoir 
v.'a-s  found  to  be  35,000  acre-feet,  and  the  cost  for  this 


would  be  $34.50  per  acre-feet.  At  the  same  cost  the 
upper  limit  for  the  other  re.servoir  was  .34,000  acre- 
feet.  Taking  this  price  as  the  limiting  economic  value 
for  unit  cost,  the  low'er  limit  of  economic  storage  was 
found  to  be  28,000  and  9400  acre-feet  respectively. 

Either  of  these  reservoirs  is  suitable  for  the  first  ini¬ 
tial  project  which  may  be  developed.  The  report  states 
that  it  is  gratifying  to  find  such  possibilities  for  eco¬ 
nomic  storage  based  on  such  small  project  units.  It  is 
on  these  small  project  units  that  hope  is  based  for  a 
successful  initial  project  in  the  Victor  valley. 

For  the  ultimate  development  of  the  West  Fork  run¬ 
off  a  much  larger  storage  is  desirable,  and  for  this  the 
commission  considered  a  possible  combination  of  the 
two  reservoirs.  An  economic  co.st-curve  was  prepared, 
and  this  indicated  several  interesting  features. 

As  an  instance,  it  showed  a  remarkably  wide  range  of 
storage  possible  through  economic  combinations  of  the 
two  reservoirs,  without  any  wide  variation  in  unit  cost. 
By  proper  economic  combination  of  the  two  re.servoirs,  a 
combined  storage  of  60,000  acre-feet  can  be  obtained  at 
a  unit  coat  of  approximately  $33.25  per  acre-foot,  while 
a  combined  storage  of  only  668%  of  this  amount,  or  40,- 
000  acre-feet,  can  be  had  for  $.33.50  per  acre-foot  or  ap¬ 
proximately  the  same  cost.  There  is  an  intermediate 
between  the  two  values,  of  52,000  acre-feet  storage,  at  a 
unit  cost  of  $32.85  per  acre-foot,  while  a  decrease  of 
the  total  combined  storage  to  31,000  acre-feet  serves 
to  increase  the  unit  cost  only  to  $34  per  acre-foot  or 
less  than  4%  above  the  intermediate  condition.  The 
report  points  out  that  this  indicates  a  possible  flexibility 
of  design  which  is  very  desirable  and  which  is  seldom 
obtained. 

Economic  Area  for  Development 

In  the  development  of  a  practical  initial  project,  the 
area  to  be  first  put  under  cultivation  is  an  important 
item.  The  report  points  out  that  if  the  project  is  too 
large  it  becomes  unwieldy.  It  is  then  difficult  to  carry 
and  develop  it  within  the  period  during  which  develop¬ 
ment  must  take  place  if  the  project  is  to  become  self- 
supporting  before  it  collapses  from  carrying  too  much 
dead  weight  in  the  way  of  non-productive  and  non-re- 
munerative  acreage.  On  the  other  hand,  if  the  project 
is  too  small  it  will  generally  reach  a  limit  where  the 
first  cost  is  too  high  and  the  overhead  proportionately 
large,  and  the  resultant  unit  cost  will  be  prohibitive  to 
success.  Where  a  project  can  be  found  which  offers 
nearly  equal  unit  cost  for  varying  degrees  of  magnitude 
and  growth,  the  conditions  are  unusually  favorable  to 
successful  development. 

This  appears  to  be  the  case  with  these  upper  West 
Fork  reservoirs.  Still,  there  is  a  practical  limit  to  the 
small  initial  unit  of  construction,  to  go  below  which 
would  necessitate  unnecessarily  heavy  costs  for  addi¬ 
tions  to  the  project,  as  it  became  desirable  to  increase 
development.  The  commission  is  of  opinion  that  the 
approximately  effective  size  of  such  an  initial  project 
should  be  from  15,000  to  18,000  acres. 

Recommendation  and  Cost 

The  commission  recommends  for  the  first  unit  the 
completion  of  the  la.'-ger  reservoir  to  a  capacity  of  33,- 
000  acre-feet,  which  will  allow  a  safe  annual  draft  of 
about  20,000  acre-feet.  With  a  duty  of  1.26  acre-feet 


(S'  —  S")  C08^  =  S'  sin’O  —  S"  cos’©,  which  is  Jacoby’s 
equation  for  the  permissible  unit-stress  on  a  surface  in¬ 
clined  at  an  angle  0  to  the  fibers.  By  constructing  a 
curve  through  a  well-selected  set  of  points  F  and  draw¬ 
ing  concentric  circular  arcs  with  centers  at  C  for  rapid 
interpolation  of  allowed  units,  the  diagram  is  complete. 

To  use  the  diagram,  let  it  be  required  to  find  the  al¬ 
lowed  unit  on  the  truss-joint  surface  CG  in  the  small 
sketch.  Place  the  base  AC  of  the  diagram  (which 
should  be  constructed  on  transparent  material)  to  cover 
the  fiber  AC  of  the  stick  with  whose  fibers  the  cut  BC 
makes  the  smallest  angle,  in  this  case  the  horizontal 
stick.  Then  read,  at  the  point  where  CG  (or  CG  pro¬ 
duced)  cuts  the  curve,  the  allowable  unit-pressure  in 
pounds  per  square  inch. 

The  ease  with  which  such  a  diagram  can  be  con¬ 
structed  and  the  fact  that  two  curves,  one  for  a  com¬ 
mon  soft  or  cheap  hardwood  and  another  for  oak  blocks, 
may  be  readily  constructed  on  the  .same  diagram  makes 
the  device  especially  convenient.  I  prefer  a  diagram 
drawn  to  a  scale  of  1  in.  =  400  lb.  per  square  inch. 


this  will  supply  an  irrigated  area  of  16,000  acres,  or  an 
irrigation  district  of  18,400  acres  (allowing  15%  for 
lands  not  cultivated). 

The  estimated  cost  is  $1,705,300,  divided  as  follows: 
Dam,  $1,125,300;  .spillway,  $20,000;  land,  $40,000; 
feeder  system,  $198,000;  distributing  system,  $322,000. 
Interest  charges  during  a  two-year  period  of  construc¬ 
tion  would  bring  the  total  cost  to  $1,797,800,  or  $97.70 
per  acre.  A.s  this  e.stimate  is  based  on  the  arbitrary  sec¬ 
tion  of  dam  noted  above,  it  is  expected  that  a  final  esti¬ 
mate  would  be  10  to  16%  lower,  giving  a  unit  price  of 
approximately  $90  per  acre,  including  interest  charges. 


DIAGRAM  FOR  ALLOWABLE  LOAD  ON  INCLINED  CUTS  IN  YELLOW  PINE 
Pot  Jacoby’s  Formula.  S'  —  (S'  —  S")  Co8*tf,  with  S'  =  1300  and  S"  =  800  lb.  per  eq.ln. 
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Railway  Station  Is  Combined  with  Tall  Office  Building 

Illinois  Central  Moves  Some  of  Chicago  Offices  to  Suburban  District— Building 
Has  Steel  Frame  and  Ribbed -Slab  Concrete  Floors 


Taking  advantage  of  the  lower  land  values,  the 
Illinois  Central  R.R.  has  recently  erected  a  large 
office  building  in  a  suburban  district,  utilizing  the  main 
floor  as  a  passenger  station.  The  building  is  adjacent 
to  the  right-of-way  at  63rd  St.,  a  stopping  point  for 
both  through  and  suburban  trains.  The  company’s 
present  down-town  office  accommodation  is  over¬ 
crowded.  As  the  work  of  the  accounting  department 
does  not  need  to  be  in  close  touch  with  the  city  offices, 
it  was  decided  to  erect  a  special  building  at  63rd  St. 
for  this  department  and  to  utilize  this  also  as  the  new 
station. 

The  building  is  nine  stories  high,  but  designed  for  an 
ultimate  height  of  13  stories.  It  is  of  irregular  shape 


OF  COLUMN  LAYOUT  AND  STATION  FLOOR  OF 
fiFFlCE  BUILDING  OF  ILLINOIS  CK.NTRAL  R.R. 


(see  plan),  with  a  frontage  of  about  300  ft.  on  the 
railway,  and  is  set  back  far  enough  from  the  elevated 
main  tracks  to  permit  of  laying  an  industry  track  be¬ 
tween  them  and  the  structure.  This  track  will  serve 
also  for  the  handling  of  coal,  ashes  and  supplies  at 
the  building,  as  indicated  on  the  plan. 

The  building  was  erected  during  1916-17.  It  was 
desi^rned  by  D.  F.  McLaughlin,  architect  for  the  rail¬ 
way,  and  the  construction  was  in  charge  of  Frank  R. 
Judd  engineer  of  buildings.  The  design  and  construc¬ 
tion  were  under  the  direction  of  A.  S.  Baldwin,  chief 


engineer  of  the  Illinois  Central  R.R.  The  contractors 
were  the  Henry  Eric.sson  Co.,  for  the  foundations,  and 
James  Stewart  Sr  Co.,  for  the  superstructure. 

Nearly  the  whole  of  the  first  floor  is  given  up  to  sta¬ 
tion  facilities  and  stores.  On  the  second  floor  is  a 
lunch  room  and  cafeteria  for  the  u.se  of  the  public  and 
the  employees.  This  is  equipped  for  serving  lunch 
promptly  to  a  thousand  persons.  The  upper  floors  are 
devoted  entirely  to  the  various  branches  of  the  account¬ 
ing  department. 

An  entrance  for  employees  is  provided  on  the  track 
side  of  the  building,  a  subway  connecting  this  with 
the  transverse  subway  which  gives  access  to  the  plat¬ 
forms.  On  the  Dorchester  Ave.  side  is  a  carriage  en¬ 
trance  leading  to  a  driveway  loop,  which  is  paved  with 
creosoted  wood  blocks.  An  entrance  for  pedestrians, 
at  the  narrow  end  on  63rd  St.,  leads  directly  into  the 
waiting  room,  close  to  the  subway  extending  under  the 
tracks.  This  entrance  being  most  convenient  for  sub¬ 
urban  passengers,  the  principal  station  facilities  are 
left  free  for  main-line  pa.ssengers. 

The  upper  floors  are  of  the  loft  type,  with  no  interior 
walls  except  for  a  few  special  departments.  The  wing 
is  utilized  as  filing  space  for  records,  and  is  separated 
from  the  main  portion  by  a  12-in.  wall  with  firedoors. 
There  are  five  hydraulic  elevators.  One  set,  at  the 
railway  side,  has  one  for  freight  and  two  for  the  em¬ 
ployees.  The  others  are  near  the  street  entrance  to 
the  offices.  Stairways  are  inclosed  by  firewalls  to  per¬ 
mit  reducing  the  number  of  fire  escapes.  The  latter  are 
iron  stairways  with  full  treads. 

The  heating  and  ventilating  plant  will  provide  for  de¬ 
livering  washed  and  tempered  fresh  air.  A  circulating 
system  will  provide  cooled  drinking  water.  The  boiler 
and  engine  room  are  in  the  basement,  under  the  baggage 
room,  and  a  6-ft.  steel  smokestack  extends  up  through 
the  building. 

The  building  is  of  steel-frame  construction.  It  is 
founded  on  concrete  piers,  some  sunk  to  rock  at  60  ft. 


STEEL  FRAME  AND  TWO  SYSTEMS  OF  WIND  BRACINfl 


below  street  level  and  others  sunk  only  to  hardpan  at 
26  to  30  ft.  At  the  property  lines  the  centers  of  the 
piers  are  set  back  3  ft.  3  in.  from  the  property  line,  and 
the  exterior  columns  are  carried  on  cantilevers,  as 
shown  in  one  of  the  drawings.  These  consist  of  heavy 
box  girders  incased  in  concrete.  Their  cantilever  arms 
are  25  in.  long,  and  are  seated  on  fulcrum  castings 
similar  to  the  column  ba.se  castings.  All  piers  carrying 
the.se  cantilevers  are  founded  on  rock. 

The  ba.sement  is  7  ft.  below  city  datum  (water  level), 
and  special  care  was  made  to  have  it  dry  and  water¬ 
tight.  Its  floor  is  made  of  two  separate  6-in.  layers  of 
concrete.  No  waterproofing  medium  is  used,  and  the 
concrete  is  the  1:2:4  mix  employed  throughout  the 
building.  In  this  floor,  however,  a  specially  dense  mix 
was  obtained  by  using  reground  cement.  This  was  of 
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such  fineness  that  98 was  passed  by  a  200-mesh  sieve. 

The  windows  are  of  the  Wilson  “Reverso”  type,  in 
which  each  sash  is  reversible,  so  that  both  sides  can  be 
cleaned  from  the  inside.  These  are  made  by  the  Mc¬ 
Farland  Hyde  Co.,  of  Chicago.  Galvanized-iron  frames 
and  .sash  are  used,  with  wire-glass  panes  where  required 
by  ordinance. 

The  steel  columns  are  of  H-section.  The  waiting  room 
and  the  driveway  are  spanned  by  heavy  plate-girders 
to  carry  the  intermediate  columns  of  the  upper  floors. 
Above  the  .second  floor  is  a  large  light  court.  A  sky¬ 
light  at  the  bottom  covers  part  of  the  driveway  and 
the  baggage  room.  This  is  carried  by  lattice  girders 
on  columns  which  extend  only  to  the  second-floor  level. 

The  wind-bracing  arrangement  is  shown  in  one  of 
the  drawings.  The  narrow  tapering  wing  has  wind¬ 
bracing  in  both  ends.  At  its  63rd  St.  front  (64  ft.  wide) 
this  consists  of  gusset  plates  between  the  spandrel  gird¬ 
ers  and  the  columns. _ 

At  the  34-ft.  end,  join-  f 

ing  the  main  building, 

diagonal  bracing  of  j  i  ^Cusset^ 

pairs  of  angles  is  j  ^ 

used.  These  are  em-  !  \  *  ; 

bedded  in  the  fire-  i  j  ^  ^ 

wall,  and  provide  a  '  !  looiooL.  7 

clearance  of  5  ft.  9  in.  ^  I  o  ojo  o  j 

X  8  ft.  li  in.  for  open-  y  ;  - - { 

ings.  In  the  main  v 
building,  certain  I  1  I  yCr* 

floors  have  horizontal  |  I  j 

wind-bracing  consist- 

ing  of  struts  composed  wixp-bracing  coxxectioxs 
of  pairs  of  channels. 

and  diagonals  composed  of  pairs  of  angles.  These  are 
embedded  in  the  concrete  slab. 

The  concrete  floors  are  of  the  ribbed-slab  type  built 
with  Berger  trough  forms,  as  showm  in  the  detail.  The 
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panels  average  16  x  18  ft,  and  the  ribs  or  joi.sts  are 
spaced  24  in.  c.  to  c.  They  are  designed  for  a  floor  load 
of  75  lb.  per  sq.ft,  in  the  office  space  and  150  lb.  in  the 
filing  space.  The  roof  is  of  similar  construction,  as  it 
will  form  the  future  tenth  floor.  It  is  covered  tempo¬ 
rarily  with  a  cinder  fill  having  a  cement  finish,  on  which 
an  asphalt  built-up  roofing  is  applied.  The  solid  parts 
of  the  roofs  of  the  light  courts  have  a  finished  surface 
of  concrete  on  the  cinder  fill.  The  floor  concrete  is  cov¬ 
ered  with  a  3-in.  cinder  fill  in  which  are  embedded  wood 


sleepers  or  nailing  strips  for  Z-in.  edge-grain  yellow- 
pine  flooring. 

The  concreting  of  the  floors  was  carried  on  during 
the  winter.  The  concrete  materials  were  heated,  as 
is  usual  in  such  cases.  To  prevent  freezing  of  the  con¬ 
crete  in  place,  the  sides  of  the  building  in  the  story 
above  and  below  the  new  floor  slab  were  inclosed  with 
heavy  canvas.  Salamanders  were  placed  inside,  and 
the  completed  floors  were  covered  with  straw.  The 
falsework  and  forms  for  floors  were  left  in  place  for 
about  three  weeks. 

Virtually  all  the  concrete  was  proportioned  1:2:4. 
The  concrete  mixing  plant  was  placed  between  the  rail¬ 
way  and  the  building.  The  concrete  was  dumped  from 
the  mixer  into  wheeled  carts  which  were  hoisted  in  an 
elevator  tower  and  run  into  the  building.  This  tower 
was  at  one  of  the  outer  corners  of  the  light  shaft. 


Missouri  Puts  Convicts  on  Roads 
The  use  of  convict  labor  for  road  work  was  begun 
recently  in  Missouri  by  the  State  Highway  Department, 
and  the  first  camp  has  been  established  at  Mineola.  The 
Mineola  special  road  district  had  voted  bonds  to  pay 
half  the  cost  of  constructing  the  eight-mile  link  of  the 
National  Old  Trails  road  within  the  district.  Find¬ 
ing  it  impossible  to  secure  local  labor,  the  district  in¬ 
duced  the  county  court  to  make  application  for  30  men 
from  the  state  prison.  Of  these,  25  are  employed  on 
the  road  and  five  for  cooking,  laundry  and  camp  work. 
The  road  district  pays  the  State  Prison  Board  $1.25 
per  day  for  each  man  actually  engaged  in  road  work, 
and  the  State  Highway  Department  will  reimburse  the 
district  for  half  this  expense  as  the  work  progresses. 
The  $1.25  covers  the  cost  of  housing,  boarding  and 
transporting  the  entire  camp,  and  also  includes  the 
salary  of  a  foreman  supplied  by  the  prison  board,  and 
the  services  of  the  cooks  and  other  men  required  to 
maintain  the  camp.  Only  “honor  men”  are  employed. 
They  work  without  guards  and  do  not  wear  prison  uni¬ 
form.  To  obtain  this  labor,  application  must  be  made 
through  the  county  court  to  the  State  Highway  Depart¬ 
ment  and  the  State  Prison  Board. 
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Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 


Exhibits  Speed  Up  Conversation 

Seeking  to  make  easier  the  conversation  between  its 
members  and  guests,  the  Western  Society  of  Engineers 
has  been  using  exhibit  boards  with  the  idea  that  engi¬ 
neers  are  naturally  not  good  mixers  and  need  some 
ready-made  topic  with  which  to  begin  an  acquaintance. 
It  is  held  that  the  young  man  especially  will  find  it 
much  easier  to  get  acquainted  when  a  concrete  subject 
of  interest  to  both  parties  to  a  conversation  is  at  hand. 

Four  sheets  of  4  x  8-ft.  wall  board  into  which  thumb 
tacks  press  easily  are  covered  with  photographs  or  draw¬ 
ings  showing  something  of  news  interest.  About  100 
pictures,  including  a  number  of  panoramas,  of  the  army 
cantonments  were  used  as  a  start.  War  maps  are  posted. 
Viewr  of  army  transport  service,  both  here  and  in 
France,  utilizing  trucks  and  trailers  made  up  another 
board.  Drawings  issued  by  the  U.  S.  Departments  of 
Commerce  and  Labor  and  used  in  teaching  shipbuilding 
to  carpenters  and  other  artisans  were  sent  by  K.  G. 
Smith,  director  of  engineering  extension,  Iowa  State 
College,  who  had  the  matter  in  charge.  The  British 
recruiting  station  in  Chicago  has  promised  to  furnish 
for  an  evening  an  exhibit  of  war  relics  and  of  photo¬ 
graphs  taken  in  action.  Once  it  became  known  that 
the  committee  having  the  matter  in  charge  desired  such 
material,  plenty  of  it  was  made  available. 


Employment  Activities  of  Two  Societies 

Since  1910  the  Boston  Society  of  Civil  Engineers  has 
had  a  bureau  of  employment  for  its  members.  Two  lists 
are  maintained,  one  of  men  desiring  work  and  the  other 
of  available  positions.  Each  man  is  given  a  number,  and 
his  record  is  published  in  the  society’s  monthly  journal. 
Positions  open  are  also  published,  if  requested,  but  usu¬ 
ally  the  length  of  time  which  elapses  between  the  filing 
of  requests  and  the  publication  of  the  journal  is  too 
long  for  employers  to  wait.  It  is  reported  that  this 
system  has  been  successful,  and  that  a  considerable 
number  of  men  each  month  obtain  positions  in  this  way. 
However,  owing  to  the  tremendous  demand  for  engineers 
on  war  work,  the  bureau  now  has  little  to  do. 

The  Western  Society  of  Engineers,  Chicago,  main¬ 
tains  a  similar  service,  except  that  its  lists  are  published 
in  a  monthly  news  bulletin  issued  separately  from  the 
journal.  This  service  is  handled  in  a  systematic  way, 
but  some  changes  are  to  be  made  in  the  routine.  Cards 
indicating  positions  wanted  and  vacant  are  po.sted  on 
the  bulletin  board  in  the  rooms  and  a  start  has  been 
oiade  by  the  secretary  toward  getting  in  touch  with 
the  employment  departments  of  various  companies  in 
Chicago. 

Applicants  for  positions  are  requested  to  fill  out  .rec- 
'^rd  sheets  which  are  filed  subject  to  inspection  on  ap- 
:‘iication  to  the  secretary.  Specification  sheets  of  posi¬ 
tions  open  are  required  of  employers. 


The  applications  of  fifty  men  and  as  many  positions 
open  are  on  file  at  present.  A  special  service  recently 
rendered  to  the  U.  S.  Quartermasters’  Corps  consisted 
of  obtaining  25  engineering  applicants  for  civilian  du¬ 
ties. 

The  question  of  bringing  down  to  date  the  service  rec¬ 
ords  of  all  members  of  the  society,  by  means  of  a  suit¬ 
able  questionnaire,  is  under  consideration. 

With  a  few  other  notable  exceptions,  this  feature  of 
practical  society  service  is  handled  in  a  spasmodic  and 
rather  unsystematic  way.  Engineering  News-Record  is 
of  the  opinion  that  more  can  be  done  without  placing 
undue  burdens  on  the  secretaries,  and  invites  discussion 
of  ways  and  means  of  furthering  the  service. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Should  Engineering  Students 
Be  Drafted? 

Sir — The  new  rulings  promulgated  by  General  Black 
relating  to  engineering  students  will,  if  I  understand 
them,  make  every’  student  of  military  age  and  physically 
fit  subject  to  draft,  but  those  who  come  up  to  the 
required  standard  will  be  given  special  training  to  fit 
them  for  special  military  engineering. 

This  seems  to  be  a  very  sensible  way  of  making 
those  of  special  ability  into  military  engineers.  It  gives 
those  who  have  real  red  blood  a  chance  to  show  it, 
‘and  at  the  same  time  allows  them  to  finish  their  educa¬ 
tion.  If  this  awful  war  continues  we  will  need  them 
all,  for  our  sons  must  bear  the  burden  which  we  old 
fellows  can  no  longer  carry. 

There  are  many  students,  I  am  sure,  who  would  gladly 
enlist  but  for  the  fear,  not  of  the  Boche,  but  of  going 
through  life  with  no  chance  for  an  education.  This 
new  ruling  gives  them  the  chance  of  an  education  and 
also  allows  them  to  prove  their  willingness  to  “do  their 
bit.’’  F.  J.  MacIsaac. 

New  York  City. 


What  Is  the  Matter  with  a 
College  Education? 

Sir — “There  is  nothing  the  matter  with  a  college  edu¬ 
cation,’’  is  the  only  answer  of  every  graduate  and  col¬ 
lege  student  to  the  query  of  M.  J.  Henoch,  which  ap¬ 
peared  on  page  48  of  your  issue  of  Jan.  3. 

A  college  graduate  is  ju.st  as  human  and  as  near 
mortal  as  a  pile-driver  or  dock-builder  foreman  in  that 
he  too  must  start  at  the  bottom  of  the  ladder.  The 
graduate,  however,  has  the  advantage  in  that  his  climb 
up  the  ladder  will  be  made  easier,  more  certain — and  the 
ladder  will  be  higher  than  that  of  the  pile  driver.  The 
two  ads  quoted  by  Mr.  Henoch  will  prove  in  themselves 
that  the  college  graduate  has  the  better  position,  when 
all  things  are  considered.  After  two  years  out  of  school 
the  graduate  is  offered  $10  per  week  in  a  permanent 


stresses  (as  in  some  building  work).  With  these  ex¬ 
ceptions  in  mind,  the  writer  has  ventured  in  the  “Design 
of  Simple  Structures”  to  offer  the  following  rules: 

“Where  the  ends  of  the  chords  are  held  firmly  in 
position,  as  in  the  usual  elevated  railroad  construction 
with  the  longitudinal  girders  framing  into  the  cross¬ 
beams,  •  provide  for  a  transverse  load  equal  to  one- 
thirtieth  of  the  safe  compressive  strength  of  the  chords 
considered  as  short  struts.  Use  the  average  section 
if  the  composition  varies  from  point  to  point. 

“Where  the  ends  would  be  free  to  turn  except  for  the 
bracing  provided,  as  in  through  plate-girder  bridges, 
design  for  a  transverse  load  equal  to  one-tenth  of  the 
safe  compressive  strength  of  all  compression  chords 
considered  as  short  struts.” 

Most  questions  of  design  in  structural  work  are  pretty 
well  standardized.  Various  methods  have  been  em¬ 
ployed,  considered  theoretically,  and  discussed  among 
engineers  until  loads,  analysis,  allowable  stresses  and 
•so  forth  are  fixed  to  a  certain  extent.  But,  as  indicated 
by  Mr.  Conklin’s  excellent  article,  current  literature 
contains  but  one  reference  to  this  subject.  It  seems 
therefore  that  an  extensive  discussion  of  the  subject 
might  throw  added  light  on  the  subject.  Examples  of 
bridges  which  have  failed  through  lack  of  lateral 
.stability  should  prove  very  instructive.  It  is  especially 
desirable  that  such  structures  be  compared  with  the 
requirements  of  the  above  rules  or  of  any  others  which 
might  be  suggested. 

It  is  particularly  felt  that  young  engineers  cannot 
hear  too  much  about  stiffness  and  rigidity  in  structural 
design,  for  they  are  prerequisites  for  durability  and 
safety.  Horace  R.  Thayer, 

Pittsburgh.  Carnegie  Institute  of  Technology. 


position  and,  the  chances  are,  with  a  company  stronger 
financially  than  the  contractor.  In  addition  he  is  given 
ever>’  opportunity  to  advance. 

True  it  is  that  the  pile  driver  now  earns  $60  per  week ; 
but  how  many  years  of  experience  are  necessary  to 
qualify  him  for  that  salary?  The  average  pile  driver 
who  earns  $60  per  week  is  35  or  40  years  old,  and  22 
or  23  is  the  age  of  the  college  graduate.  This  same  pile 
driver,  probably  starting  in  as  an  apprentice  machinist 
or  general  roustabout,  was  glad  after  his  first  two  years 
of  work  to  be  earning  $12  or  $15  per  week.  These  fig¬ 
ures.  at  least,  held  true  before  the  conditions  of  war 
raised  common  day  wages  to  their  present  level.  Fur¬ 
thermore,  the  pile  driver  has  a  job  only  good  until  the 
completion  of  that  one  contract,  when  he  must  hunt 
another  job.  When  hard  times  come  the  pile  driver  is 
in  a  line  of  busine.ss  among  the  first  to  be  affected. 

Does  Mr.  Henoch  believe  that  the  college  graduate 
after  the  .same  number  of  years  experience  will  be  lim¬ 
ited  to  $60  a  week?  Paul  J.  Keeler. 

Akron,  Ohio. 


Flange  Bracing  of  Through  Girders 
Needs  More  Discussion 

Sir — The  bracing  of  the  top  chords  of  plate  girders 
and  trusses  has  three  important  duties:  1.  To  carry 
the  wind  pressure;  2.  To  resLst  centrifugal  forces;  3. 
To  stiffen  the  chords.  Provision  necessary  for  (1)  and 
(2)  is  well  standardized.  On  the  other  hand  very  little 
is  known  in  regard  to  (3),  which  is  involved  in  the 
discu.ssions  p.  470,  Sept.  6,  and  p.  1074,  Dec.  6,  1917, 
of  Enginering  News-Record. 

The  writer  while  .still  at  college  constructed  several 
model  pa.steboard  bridges.  During  his  teaching  this 
work  was  continued  in  the  stronger  materials,  wood  and 
steel.  One  model,  now  in  the  author’s  drawing  room, 
is  21  ft.  long  and  3  ft.  wide,  representing  to  one-sixth 
scale  a  steel  highway  truss  of  125-ft.  span.  It  has 
4-in.  rivets  and  }jl-in.  pins,  the  latter  being  employed 
at  the  shoe,  which  at  one  end  of  the  bridge  are  fixed 
and  at  the  other  have  roller  nests.  In  fact  the  steel 
and  timber  models  were  made  with  scrupulous  care 
to  keep  the  details  like  those  in  practice  except  as  to 
size.  The  importance  of  bracing  for  stiffne.ss  has  been 
well  demonstrated  by  the.se  models.  All  of  them,  even 
those  of  pasteboard,  showed  marked  instability  under 
their  own  dead  weight  until  the  proper  lateral  bracing 
was  in.serted. 

It  would  be  safer  to  assume  the  responsibility  for  a 
thoroughly  braced  .steel  highway  truss  bridge  with  the 
stres.ses  ranging  around  20,000  lb.  per  sq.in.  than  for 
one  with  deficient  lateral  stiffening  where  the  more 
normal  unit-.stre8s  of  16,000  prevails. 

In  many  structures,  bracing  for  wind  will  provide 
sufficient  stiffness.  For  one  thing,  it  is  seldom  that 
(1)  and  (3)  will  approach  their  maximum  at  the  same 
time,  and  the  two  loadings,  .speaking  very  roughly, 
cause  about  the  same  stre8.ses.  In  very  large  structures, 
however,  this  que.stion  becomes  very  important,  and 
similarly  in  tho.se  where  the  combined  forces  are  likely 
to  act  simultaneously,  for  those  where  stiffness  is  very 
important  (as  in  railroad  bridges  with  their  large  im¬ 
pact  factor),  or  in  those  where  there  are  no  wind 


Success  of  Treeplanting  Device 

Sir — In  Engineering  News  of  Mar.  16,  1917,  p.  432, 
there  is  an  article  by  Hugh  Smith,  Minneapolis,  which 
describes  a  tree  planter  developed  by  me,  and  used  by 
the  Minneapolis,  St.  Paul  &  Sault  Ste,  Marie  Ry.  in 
planting  trees  along  its  tracks. 

When  this  article  was  printed  the  machine  was  still 
in  the  experimental  stage,  and  only  one  had  been  u.sed. 
We  were  not  ready  then  to  say  just  what  the  result.'^ 
would  be. 

It  can  be  said  now  that  the  trees  planted  in  1916  grew 
splendidly  in  1917,  in  spite  of  the  dry  weather,  and 
two  more  machines  were  built  last  spring.  This  year 
more  than  5,000,000  trees  were  planted.  The  la.st  ma¬ 
chine  was  built  as  an  attachment  to  a  tractor. 

T.  A.  Hoverstad, 

Agricultural  Commisioner,  Minneapolis,  St.  Paul  and 
Sault  Ste.  Marie  Ry. 

Minneapolis. 


Building  Hydroelectric  Plants  as  Easy 
as  Planting  Potatoes 

Sir — To  prevent  any  of  your  readers  who  are  engaged 
in  hydraulic  or  electrical  engineering  from  getting 
exaggerated  ideas  of  the  difficulties  of  their  work,  an 
extract  from  an  editorial  in  the  Worcester  Telegram 
of  Dec.  19,  1917,  is  inclosed.  In  it  the  writer  takes 
the  popular  way  of  “doing  his  bit”  by  giving  advice  to 
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the  farmers  of  Maine,  who  apparently  control  the  water¬ 
power  of  that  state.  The  writer  says : 

“The  mathematical  problem  is  simple.  Locatinft  the 
sites  on  streams  and  lakes  and  building  the  dams  are  as 
simple  matters  as  planting  potatoes,  and  all  this  country 
is  waiting  for  the  electric  power  to  use  in  place  of 
millions  of  tons  of  coal  for  which  we  are  paying  in¬ 
dividual  miners  $5000  a  year  for  the  digging.  We  are 
paying  more  for  the  imperfect  power  of  coal  than  we 
should  pay  for  the  perfect  power  of  the  streams  and 
lakes  reduced  to  electric  currents.  And  we  fuss  and 
worry  about  the  coal.  With  the  work  well  done  in 
.Maine  we  should  have  only  to  press  the  button  and 
enjoy  life  without  a  worry.” 

While  I  realize  that  you  have  no  space  for  a  “joke 
column,”  I  regret  that  the  abundant  supply  of  humorous 
matter  furnished  by  the  daily  press  when  discu.ssing 
technical  matters  cannot  be  utilized  for  its  real  value. 

Worcester,  Mass.  A.  L.  Heywood. 


The  Man  with  Something  To  Sell 

Sir — In  the  article  by  Charles  J.  Bennett,  “Hard-Sur¬ 
face  Pavements  for  State  Highways,”  Engineering 
News-Record  of  Nov.  22,  p.  954,  the  author  makes  a 
.statement  which,  from  our  point  of  view,  deserves  com¬ 
mendation  and  emphasis.  It  appears  under  the  sub¬ 
heading  of  “The  Man  With  Something  to  Sell.”  in  which 
Mr.  Bennett  says  that  one  of  the  requisites  to  be  de¬ 
manded  in  connection  with  pavement  sales  is  “a  broader- 
minded  attitude  on  the  part  of  the  pavement  salesman, 
coupled  with  the  same  honesty  that  is  demanded  of  the 
highway  engineer.” 

We  recall  an  editorial  in  Engineering  Record  of  Nov. 
11,  1916,  which  was  very  much  along  this  line.  It  was 
stated  that  some  promoters  of  roads  were  proceeding  on 
the  theory,  profitable  temporarily  perhaps,  of  “going 
while  the  going  was  good,”  but  that  their  policy  was 
shortsighted.  Incidentally,  the  same  thought  was  con¬ 
tained  in  a  letter  from  this  company  sent  out  in  May 
last,  and  addressed  to  engineers  and  the  press,  in  which 
it  was  urged  that  both  Portland  cement  and  asphalt  be 
used  in  highway  construction  as  Mr.  Bennett  has  used 
them.  The  reason  was  set  forth  in  the  concluding  para¬ 
graph  of  the  letter,  which  was  as  follows : 

“The  element  of  self-interest  in  these  suggestions  is 
this:  That  we  believe  the  highest  success  of  any  prod¬ 
uct  is  dependent  upon  its  wisest — not  necessarily  its 
largest — use.” 

Without  question,  sincere  cooperation  on  the  part  of 
engineers  and  manufacturers  of  road  materials  would  be 
attended  with  better  results  than  are  now  obtained. 

D.  T.  Pierce, 

Fxecutive  Assistant,  Barber  Asphalt  Paving  Company. 

Philadelphia,  Penn. 


Variations  in  Transit  Needles 

Sir — In  a  letter  in  your  issue  of  Dec.  13,  p.  1119, 
W.  Newbrough  asks  for  the  experience  of  others  in 
regard  to  the  variation  in  transit  needles.  In  the  offi¬ 
cial  survey  of  mining  claims  and  other  public  lands  it 
i'  now  required  that  the  true  bearings  of  all  lines  be 
iJi'cn,  usually  determined  by  solar  observations,  but 
tise  old  rule  that  the  variation  of  the  needle  at  all  cor¬ 


ners  be  noted  is  still  kept  in  force.  In  noting  the  vari¬ 
ation  for  this  purpose  the  writer  has  found  that  there 
is  sometimes  a  difference  in  the  results  using  different 
instruments.  As  a  rule  this  difference  is  slight,  but 
occasionally  a  needle  is  found  which  differs  from  the 
general  run  quite  decidedly.  One  instrument  used  by 
the  writer  always  shows  a  variation  about  1®  greater 
than  that  found  by  other  instruments  on  the  same  work. 

It  is  also  found  that  in  certain  places  the  same  needle 
will  give  differing  results  at  different  times.  The  best 
illustration  of  this  coming  under  the  writer’s  notice  was 
as  follows:  The  instrument  was  set  up  on  a  high  rocky 
point  and  a  true  north  line  laid  off,  the  needle  being 
set  at  zero  and  left  free.  In  a  short  time  it  was  noticed 
that  the  needle  was  pointing  about  30'  off,  but  there 
had  been  no  change  in  the  line  of  sight.  The  instrument 
was  in  this  position  for  several  hours,  during  which 
the  needle  varied  several  times.  The  day  was  partly 
cloudy,  and  it  was  found  that  the  pointing  of  the  needle 
varied  with  sunshine  or  shadow  on  the  rocks,  undoubt¬ 
edly  due  to  static  electrical  conditions. 

There  should  always  be  a  con.stant  slight  increase  in 
variation  as  one  goes  north,  but  the  writer  found  one 
district  where  there  was  a  distinct  jump  of  half  a 
degree  in  crossing  a  strip  a  few  hundred  yards  wide, 
while  the  variation  remained  the  same  for  miles  on 
each  side  of  this  point.  These  conditions  are  not  caused 
by  any  constant  local  attraction.  In  work  with  modem 
methods  they  are  only  matters  of  academic  interest. 
Occasionally  in  retracing  old  property  lines  originally 
laid  out  by  compass  surveys  a  study  of  such  matters 
will  be  of  practical  assistance.  A.  M.  Strong, 

Of  Veuve  &  Strong,  Consulting  Engineers. 

Los  Angeles. 


Easy  Method  of  Computing 
Area  of  a  Circle 

Sir — The  following  method  of  computing  the  area  of 
a  circle  may  be  generally  known,  but  1  have  never  seen 
it  in  print,  and  give  it  for  what  it  may  be  worth: 

Area  of  circle  =  D*  X  0.7854 

If  1)  =  4  D»  =  16 

0.7 

Multiplle<l  by  0.7  .  11.2 

Multiplied  by  0.07  .  1.12 

MuUlplle<l  by  0.014  =:  (0.007  X  2) .  0.224 

Multiplied  by  0.0014  .  0.0224 

0.7854  12.5664 

The  method  is  simple  and  easy  and  explains  itself. 
Greenville,  Mass.  B.  B.  GORDON. 


Federal  Aid  Road  Act  in  Full  Force 
According  to  a  recent  report  from  the  U.  S.  Depart¬ 
ment  of  Agriculture,  all  the  states  of  the  Union  have 
availed  themselves  of  the  oppiortunity  of  participating 
in  the  benefit  of  the  Federal  Aid  Road  Act.  When  it  is 
realized  that  in  1916  only  $41,000,000  of  state  funds 
were  expended  for  highway  purposes,  and  that  in  1917 
this  figure  had  risen  to  at  least  $60,000,000,  it  can  be 
readily  seen  that  the  passage  of  the  act  has  done  much 
to  stimulate  road  construction.  A  number  of  the  states 
have  made  specific  appropriations  to  meet  federal  aid 
dollar  for  dollar,  among  these  being  New  York,  Illinois, 
Michigan.  Rhode  Island,  Nevada,  Iowa,  Florida  and  Ver 
mont. 


HINTS  FOR  THE  CONTRACTOR 


practicable  to  use  a  follower  and  wood-cushion  blocks. 
It  is  stated  that  with  the  use  of  the  rope  cushions  the 
penetration  of  the  piles  was  increased  and  damage  to 
the  piles  and  hammer  eliminated. 

Replace  Buckled  Post  Near  Middle  Without 
Taking  Down  Steel  Tower 

By  John  T.  Sullivan 

civil  RriKlneer,  Hook  BroH.,  Contractors,  Cincinnati 

WHILE  lumber  was  being  hoisted  to  one  of  the 
upper  floors  of  the  Industrial  Arts  Building  of 
the  new  Ea.st  Side  High  School  in  Cincinnati,  the  load 
began  to  spin,  and  the  hoisting  lines  became  crossed. 
A  heavy  strain  was  put  on  the  boom,  which  buckled  the 
corner  post  at  which  the  boom  was  seated,  as  shown  in 
the  accompanying  sketch.  Although  there  was  132  ft. 
of  steel  tower  above  the  buckled  section,  it  was  taken 
out  and  replaced  without  taking  down  the  tower. 

The  bearing  timbers  were  inserted  underneath  the 
second  horizontal  member  above  the  boom  seat  and  on 
top  of  the  first  horizontal  member  below  it.  A  timber 
and  a  shoring  jack  were  in.serted  to  re.store  the  tower 
to  plumb  and  t^ke  the  weight  off  the  damaged  section. 
The  second  panel  part  above  the  boom  seat  had  to  be 


Use  Steel  Pipe  as  Cement  Shed  on 
Dam  Construction  Job 

STEEL  pipe,  84  in.  in  diameter,  is  u.sed  to  store 
cement  at  the  dam  being  constructed  on  the  Dead 
River,  in  Michigan,  for  the  Cleveland-Cliffs  Iron  Co.  The 
pipes  for  the  flumes  are  35  ft.  long,  and  as  each  is  un¬ 
loaded  it  is  blocked  up,  so  that  water  cannot  enter  at 


the  ends.  The  cement  is  unloaded  directly  from  cars 
to  pipes,  and  the  ends  of  the  latter  are  closed  with 
boards  or  evergreen  boughs.  Each  length  will  accom¬ 
modate  1000  sacks.  As' the  cement  is  continually  being 
withdrawn  for  use,  and  as  there  are  10  to  15  lengths 
of  pipe  available,  the  contractor.  The  Foundation  Co., 
is  spared  the  expense  of  building  storage  sheds.  L.  C. 
Jacobs  is  superintendent  on  the  work. 


Find  Cushion  of  Two-Inch  Rope  Best  for 
Driving  Concrete  Piles 

IN  DRIVING  a  number  of  precast  concrete  piles  at  one 
of  the  yards  of  the  Navy  Department  last  fall  a  great 
deal  of  tniuble  was  .saved  and  faster  driving  secured  by 
using  a  cushion  of  2-in.  manila  rope.  The  piles,  which 
were  30  ft.  long  and  12x12  in.  in  section,  reinforced 
with  a  ,'-in.  rod  at  each  corner,  were  driven  with  a  No. 

1  Union  hammer.  The  inelastic  piles  and  the  quick-.strik- 
ing,  double-action  hammer  did  not  make  a’  good  combina¬ 
tion.  damage  being  done  to  the  piles  and  the  hammer, 
and  delays  resulted  from  both  causes. 

A  large  quantity  of  worn  2-in.  manila  hawser  was 
available  at  the  yard,  and  it  w’as  easy  therefore  to  em¬ 
ploy  this  material  for  cushions.  These  were  made  by 
simply  coiling  old  pieces  of  rope  until  a  circle  large 
enough  to  cover  the  pile  head  had  been  made.  Although 
each  cushion  has  to  be  thrown  away  after  its  first  use, 
one  man  was  able  to  make  sixty  of  them  in  a  few  hours. 

As,  under  the  conditions,  the  driver  had  a  capacity  of 
about  twenty  piles  a  day,  this  was  sufficient  for  three 
days’  work. 

The  method  was  resorted  to  after  it  had  been  found  im-  buckled  section  w'as  beplaced  in  ninety  mi.nutk 
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used  as  the  upper  support,  since  the  gusset  at  the  first 
l)anel  point  was  riveted  to  the  damaged  section  of  the 
angle  post  and  had  to  be  removed  with  it. 

After  slight  strain  had  been  taken  on  the  jack  the 
bolts  in  the  damaged  section  were  easily  loosened  and 
the  section  was  removed.  The  jack  was  then  tightened 
and  the  corner  raised  to  its  original  level,  after  which 
the  new  section  was  inserted  and  bolted. 

The  entire  repair  had  been  completed  within  li 
hours  after  the  accident.  In  the  opinion  of  the  writer 
the  small  amount  of  trouble  and  delay  occasioned  was 
due  to  the  fact  that  the  accident  occurred  with  a 
.steel  tower.  Had  it  happened  with  a  wood  tower  the 
corner  post  might  have  snapped  off  and  caused  the  col¬ 
lapse  of  the  entire  upper  part  of  the  structure. 

Traveling  Concrete  Tower  Flanked  by  Two 
Derricks  Builds  Spillway 

By  L.  G.  Arnold 

Formerly  Assistant  Superintendent,  Wl.ssota  Pam 

IN  CONCRETING  the  spillway  of  the  Wissota  Dam 
the  movable  tower  shown  in  the  drawing  and  photo¬ 
graph  worked  between  two  large  guy  derricks  which 
set  up  and  stripped  forms  for  the  various  buttresses  and 
decks,  shifted  the  chutes  for  the  concrete  plant  and 
pulled  it  forward  or  backward  as  required.  The  con¬ 
crete  tower  and  the  derricks  themselves  were  moved  on 
a  track  on  short  trestle  bents  of  standard  construction. 

Concrete  was  carried  to  the  plant  in  two  5-yd.  electric 
concrete  cars  from  the  central  concrete  plant.  The.se 
cars  operated  on  a  standard-gage  third-rail  electric 
railway  which  crossed  both  channels  of  the  river.  Con¬ 
crete  was  dumped  from  them  into  the  receiving  hopper 
and  hoi.sted  in  a  30-cu.ft.  bucket.  The  tower  had  a 
radius  of  operation  of  150  feet. 
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Plan  of  Skids 
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It  was  quite  common  with  this  method  to  average  300 
yd.  of  concrete  a  day.  Approximately  12,000  yd.  wa.s 
handled  with  this  plant  between  Oct.  10  and  Nov.  17, 
at  a  remarkably  low  unit  cost.  The  Wissota  Dam, 
located  near  Chippewa  Falls,  Wis.,  was  built  by  the 
Wisconsin-Minnesota  Light  &  Power  Company. 
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Estimatinfir  the  Cost  of  the  Pro¬ 
posed  Imperial-I^Kuna 
Dam  Connection 
Aft4?r  the  announcement  that  the 
Secretary  of  the  Interior  had  granted 
permisaion  for  the  construction  of  a 
canal  to  supply  the  Imperial  Valley 
system  from  the  Layiruna  Dam.  C.  K. 
Clarke,  chief  engineer  of  the  district, 
was  authorized  to  prepare  an  estimate 
of  the  work  involved  in  making  such 
connection.  In  the  brief  time  allotted 
for  the  preparation  of  these  first  esti¬ 
mates,  it  was  impossible  to  compile 
final  or  detailed  figures.  However, 
certain  data  were  collected  and  have 
been  filed  with  the  directors  in  the 
shape  of  a  preliminary  report.  The 
report  is  based  on  a  connecting  canal 
17  miles  in  length,  part  of  which  would 
be  the  U.  S.  Reclamation  Service  canal 
from  Laguna  Dam  to  Siphon  Drop 
(enlarged  to  10,600  sec.-ft.  capacity) 
and  the  remainder  a  newly  constructed 
canal  with  a  capacity  of  8000  second- 
feet. 

The  excavation  required  for  such  a 
connection,  Mr.  Clarke  estimates,  would 
total  approximately  7,187,200  cu.yd 
Increasing  the  capacity  of  the  Recla¬ 
mation  Service  canal  would  involve  the 
handling  of  1,686,000  cu.yd.  of  earth, 
2,267,000  cu.yd.  of  hardpan  and  656,800 
cu.yd.  of  rock.  The  new  canal  con¬ 
struction  would  require  the  removal  of 
about  898,800  cu.yd.  of  e-wt*  and  1,- 
758,000  cu.yd.  of  h.ardpar. 

In  addition  to  the  excavation  there 
would  of  course  also  be  necessary  al¬ 
terations  to  the  dam,  including  head- 
works  and  provision  for  settling  basins. 
The  preliminary  report  prepared  by 
Mr.  Clarke  is  limited  to  the  canal  work 
and  does  not  include  an  estimate  of  the 
amount  or  cost  of  reconstruction  at  the 
dam. 

Buffalo  Water-Waste  Survey 
Ordered  by  Council 
A  complete  water-waste  survey  of 
Buffalo,  N.  Y.,  at  a  cost  of  $44,000,  has 
been  ordered  by  the  city  council.  A 
partial  survey  by  the  Pitometer  Co., 
New  York  City,  indicated  that  by  cov¬ 
ering  the  whole  city  an  expenditure  of 
$80,000  in  coal  and  $40,000  in  wages 
could  be  saved. 

Floods  Cause  Trouble  in  Seattle 
Floods  and  washouts  at  and  near 
Seattle  caused  serious  interruption  to 
traffic  for  a  period  beginning  Dec.  27. 
On  Jan.  9  railway  traffic  officials  re¬ 
ported  that  considerable  time  must 
elapse  before  normal  service  could  be 
established.  Much  damage  was  done  to 
county  highways  and  bridges. 
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Garbage  of  Three  More  Cities  To 
Be  Fed  to  Hc^ 

Under  a  three-year  contract  award¬ 
ed  about  ^an.  16  to  the  Reservoir 
Heights  Stock  Ranch,  Inc.,  all  the 
garbage  collected  by  the  City  of  Min¬ 
neapolis  will  be  fed  to  hogs.  The  city 
will  receive  $1.26  per  ton  for  the  garb¬ 
age  delivered  at  a  central  loading  sta¬ 
tion  instead  of  having  to  haul  it  to  the 
city  refuse  incinerator  and  burn  it,  as 
has  been  done  for  a  number  of  years 
past.  The  garbage  will  be  weighed  by 
the  city  weigher. 

The  garbage-collection  tanks  will  be 
placed  by  the  city  f.o.b.  cars  at  the  Soo 
Line  Railway  tracks  at  the  central 
loading  station,  or  else  on  contractors’ 
wagons  at  the  same  point.  The  con¬ 
tractor  must  remove  all  garbage  within 
12  hours  from  the  time  of  its  delivery 
to  him  by  the  city.  The  collection  tanks 
are  to  be  cleansed  and  returned  un¬ 
damaged  to  the  central  loading  station 
on  the  day  following  their  removal 
from  that  point.  The  contractor  must 
keep  in  a  sanitary  condition  the  central 
loading  station,  and  also  the  routes 
along  which  the  collected  garbage  is 
hauled. 

The  contract  includes  all  market 
garbage  and  refuse  ( excepting feathe.'s) 
and  includes  the  paper  in  which  the 
garbage  of  Minneapolis  has  been 
wrapped  by  householders  for  some 
years  past,  together  with  various 
household  wastes  that  must  be  expected 
in  wrapped  garbage. 

Under  two  earlier  calls  for  bids  the 
city  was  offered  first  $1.16  and  then 
$1.26  a  ton.  The  contract  specifica¬ 
tions,  which  were  drawn  some  time 
ago,  stated  that  in  1916  the  city  col¬ 
lected  24,000  tons  of  garbage,  the  min¬ 
imum  being  1462  tons  in  February  and 
the  maximum  being  2933  tons  in  Sep¬ 
tember. 

After  considerable  discussion  and 
the  reception  of  bids  for  a  10-year  con¬ 
tract  for  garbage  disposal  by  feeding 
to  hogrs  or  by  reduction,  the  City  of 
South  Bend,  Ind.,  has  accepted  a  pro¬ 
posal  from  a  contractor  who  will  pay 
the  city  $1  a  ton  for  garbage  collected 
and  delivered  to  the  city  incinerator, 
which  has  a  very  central  location.  The 
decision  in  favor  of  disposal  by  feed¬ 
ing  to  hogs  was  reached  in  accord 
with  a  recommendation  by  Samuel  A. 
Greeley,  consulting  sanitary  engineer, 
Chicago. 

Harrisburg,  Penn.,  has  let  a  63- 
month  contract  for  garbage  collection 
and  disposal  at  $2000  per  month.  The 
garbage  will  be  fed  to  hogs.  Hereto¬ 
fore  it  has  been  reduced. 


Engineers  of  Tests  and  Drafts¬ 
men  Wanted  for  Ordnance 
Department 

Among  the  several  thousand  civilian 
workers  needed  urgently  for  the  ord¬ 
nance  department  of  the  Army,  the 
U.  S.  Civil  Service  Commission  an¬ 
nounces,  are  200  engineers  of  tests  of 
ordnance  material,  from  $1600  to  $2400 
a  year;  200  assistant  engineers  of  such 
test,  from  $1000  to  $1600  a  year;  600 
mechanical  draftsmen,  from  $800  to 
$1800  a  year,  and  50  gage  designers, 
from  $2000  to  $3000  a  year. 

The  salaries  named  are  the  usual  sal¬ 
aries  at  entrance.  Higher  or  lower  ini¬ 
tial  salaries  may  be  paid  in  exceptional 
cases.  Further  information  may  be  ob¬ 
tained  from  the  representative  of  the 
Civil  Service  Commission  at  the  post- 
office  or  custom  house  in  any  city,  or 
from  thelCommission  in  Washington. 

Charter  Granted  to  New  York 
Chapter,  American  Associa¬ 
tion  of  Engineers 

The  New  York  Chapter  of  the  Amer¬ 
ican  Association  of  Engineers  was  es¬ 
tablished  on  Wednesday  evening,  Jan. 
16,  at  the  Hotel  McAlpin,  when  the 
charter  granted  by  the  national  orga¬ 
nization  was  formally  presented  by 
President  Edmund  T.  Perkins.  Tlie 
keynote  of  the  meeting  was  sounded  by 
Mr.  Perkins,  the  principal  speaker, 
with  the  subject,  “The  Engineer’s  Re¬ 
lation  to  Society.’’  He  urged  the  men 
to  broaden  their  social  and  civic  activi¬ 
ties  and  to  pay  more  attention  to  the 
human  equation  in  engineering.  Alex¬ 
ander  Potter  complimented  the  asso¬ 
ciation  on  its  national  success  with  the 
problems  relating  to  the  human  and 
business  side  of  the  engineering  profes¬ 
sion.  A.  H.  Krom,  general  secretary  of 
the  A.  A.  E.,  gave  a  summary  of  the 
activities  of  the  national  organization 
and  urged  the  members  to  promote  the 
work  and  cooperate  with  all  technical 
societies  as  well  as  to  acquaint  engi¬ 
neers  with  the  fact  that  this  is  a  busi¬ 
ness  organization  in  a  field  of  its  own 
and  which  conflicts  with  none.  E.  J. 
Mehren,  editor  cf  Engineering  News- 
Record;  S.  J.  Stone,  A.  C.  Davis  and 
others  put  forward  valuable  sugge.s- 
tions  during  the  discussion.  The  New 
York  office  is  at  220  West  42nd  St.,  and 
the  officers  are  R.  H.  Vanderbrook, 
chairman,  and  I.  L.  Birne,  secretary. 

Education  Association  Meeting 

The  Vocational  Education  Assocti- 
tion  of  the  Middle  West  will  hold  its 
fourth  annual  convention  in  Chicago  at 
the  Morrison  Hotel,  Jan.  24-26.  A  wide 
variety  of  topics. 
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Concrete  Institute  Meeting 
Postponed 

On  account  of  the  conjjestion  in  the 
railways,  particularly  the  difficulty  of 
travel  to  and  from  Chicago,  the  Board 
of  Direction  of  the  American  Concrete 
Institute  on  Jan.  16  decided  to  postpone 
the  annual  convention  of  the  Institute 
until  June  24-26,  1918,  at  Atlantic  City. 
The  convention  had  already  been  ar¬ 
ranged  to  be  held  in  Chicago  Feb.  7-9, 
and  a  program  was  off  the  press.  This 
program,  together  with  preprints  of 
papers  and  committee  reports,  will  be 
sent  very  soon  to  all  members  of  the 
Institute  in  the  hope  that  written  dis¬ 
cussion  will  be  made  available  for  pres¬ 
entation  at  the  Jane  meeting.  By  that 
time,  it  is  expected  that  railway  travel 
difficulties  will  have  eased  up  consider¬ 
ably.  Certainly  they  will  not  be  sub¬ 
ject  to  the  present  inconveniences  due 
to  weather.  The  meeting  at  Atlantic 
City  is  coincident  with  and  just  before 
the  meeting  of  the  American  Society 
for  Testing  Materials,  which  has  always 
been  attended  by  a  number  of  members 
of  the  American  Concrete  Institute. 


Meeting  of  National  Chamber 
of  Commerce 

The  Chamber  of  Commerce  of  the 
United  States  of  America  will  hold  its 
sixth  annual  meeting  Apr.  10-12,  in 
Chicago. 

The  headquarters  for  the  board  of 
directors  and  committees  will  be  lo¬ 
cated  at  the  Congress  Hotel.  The  ses¬ 
sions  of  the  annual  meeting  will  be 
held  in  the  auditorium. 


The  Aldred  Lectures  on 
Engineering  Practice 

The  first  of  the  1918  J.  E.  Aldred 
lectures  on  engineering  practice  at  the 
Johns  Hopkins  University,  department 
of  engineering,  Baltimore,  Md.,  was 
delivered  on  Wednesday,  Jan.  16.  The 
remaining  lectures  of  the  course  will 
be  delivered  on  Wednesday  evenings 
until  Mar.  20.  There  will  be  none  on 
Feb.  6. 

The  course  of  lectures  is  one  feature 
of  a  general  plan,  made  possible  by 
Mr.  Aldred’s  gift,  for  furthering  and 
improving  undergraduate  instruction 
in  the  methods  and  problems  of  the 
practice  of  engineering.  The  lectures 
will  deal,  therefore,  with  the  practical 
phases  of  engineering  problems,  rather 
than  with  theory.  They  are  not  ex¬ 
pected  to  discuss  new  and  striking  ap¬ 
plications  as  much  as  to  deal  with 
everyday  working  methods  of  design, 
construction  and  operation. 

Since  the  lectures  are  planned  espe 
eially  for  undergraduate  students, 
they  will  presuppose  an  elementary 
rather  than  an  extensive  knowledge  of 
underlying  theory,  and  will  lay  special 
stress  on  the  tangible  and  obvious  fea 
tures  and  principles  of  practical  engi¬ 
neering  of  the  present  day. 

Maj.  Gen.  William  M.  Black,  chief  o^ 
er.irineers,  U.  S.  Army,  will  deliver  the 
Jan.  30  lecture.  His  subject  will  be 


“The  Relation  Between  Civil  Engineer¬ 
ing  and  Military  Engineering.”  On 
Feb.  13  Arthur  N.  Johnson,  consulting 
highway  engineer,  Portland  Cement 
Association,  Chicago,  will  lecture  on 
“The  Development  of  Concrete  Road 
Construction.”  The  lecture  of  Mar.  20 
will  be  on  “The  Control  of  Stream  Pol¬ 
lution,”  and  the  speaker  will  be  Earle 
B,  Phelps,  Hygienic  Laboratory,  Amer¬ 
ican  Public  Health  Service,  Washing¬ 
ton. 

The  remaining  six  lectures  of  the 
present  course  are  devoted  to  topics 
that  interest  the  chemical  and  mechan¬ 
ical  engineer  rather  than  the  civil 
engineer. 


Early  Settlement  of  Chicago 
Drainage  Canal  Suit  Possible 

By  a  unanimous  vote  the  trustees  of 
the  Sanitary  District  of  Chicago  have 
offered  to  contribute  $475,000  to  the 
Federal  Government  for  weirs  to  main¬ 
tain  the  levels  of  the  Great  Lakes.  To 
become  effective  the  offer  must  be  ap¬ 
proved  by  Congress.  The  proposition  is 
based  on  the  condition  that  its  accept¬ 
ance  will  terminate  the  controversy  over 
the  amount  of  water  to  be  withdrawn 
from  Lake  Michigan  and  will  concede 
the  district’s  “right  to  withdraw  water 
as  required  by  the  Illinois  statutes  to 
the  ultimate  maximum  amount  of  12,- 
000  cu.ft.  per  second.” 

Of  the  amount  offered  $150,000  would 
be  required  to  build  submerged  weirs, 
4.2  ft.  high,  in  the  Niagara  River  near 
Squaw  Island,  and  the  remainder  for 
submerged  weirs,  5  to  6  ft.  high,  in  the 
St.  Clair  River  three  miles  below  the 
mouth  of  Black  River  at  Port  Huron. 
The  proposition  is  in  accordance  with 
recommendations  made  Aug.  15,  1913, 
by  a  board  of  engineers  for  rivers  and 
harbors  headed  by  Gen.  William  M. 
Black,  then  colonel.  Corps  of  Engineers, 
and  now  Chief  of  Engineers,  U.  S. 
\rmy.  It  was  the  opinion  of  the  board 
that  compensation  by  fixed  contraction 
affords  the  cheapest  and  most  satisfac¬ 
tory  method  of  preserving  the  lake 
levels.  The  report  recommended  in 
substance  that  no  objection  be  made  to 
the  further  withdrawal  of  water  from 
Lake  Michigan  at  Chicago  provided  the 
’  necessary  funds  were  placed  at  the  dis¬ 
posal  of  the  Secretary  of  War.  A  fur¬ 
ther  recommendation  was  that  Congress 
should  fix  definitely  the  total  volume  of 
water  to  be  diverted  beyond  the  exist¬ 
ing  diversion. 

The  proposal  would  seem  to  answer 
all  reasonable  objections  from  naviga¬ 
tion  and  shipping  interests,  which  have 
had  little  grround  for  complaint  in  re¬ 
cent  years  because  the  levels  have  been 
higher  than  for  many  years  previous  to 
the  opening  of  the  main  drainage  chan¬ 
nel.  As  to  the  power  interests  at 
Niagara  Falls,  it  is  the  opinion  of  com¬ 
petent  attorneys  that  the  diversions 
provided  for  in  the  treaty  with  Canada, 
which  fixes  the  Canadian  rights,  to 
greater  amounts  than  those  of  the 
United  States,  was  evidence  that  the 
withdrawal  at  Chicago  was  taken  into 
acount  in  drafting  the  treaty. 


Construction  Regiment  of  Engi¬ 
neers  Now  Being  Recruited 

There  is  now  being  formed  at  Camp 
Devens,  Ayer,  Mass.,  under  the  com¬ 
mand  of  Col.  Mark  Brooke,  Corps  of 
Engineers,  U.  S.  .\rmy,  a  regiment  of 
engineers  for  general  construction 
work  in  France.  For  this  unit  all 
classes  of  skilled  and  unskilled  labor 
are  required.  Among  the  different 
kinds  of  workmen  desired  are  bridge, 
house  and  form  carpenters,  structural 
steel  men,  reinforcing  steel  setters,  en¬ 
gineers,  firemen,  mechanics,  machinists, 
steamfitters,  blacksmiths,  miners,  rig¬ 
gers,  derrick  men,  piledriver  operators, 
concrete  laborers,  construction  superin¬ 
tendents  and  foremen,  civil  and  me¬ 
chanical  engineers,  clerks,  stenogra¬ 
phers,  timekeepers,  paymasters,  store¬ 
keepers  and  supplymen — in  fact,  every 
kind  of  worker  usually  engaged  on  con¬ 
struction  jobs. 

Men  of  special  qualifications  will  be 
given  noncommissioned  rank  un  to  the 
senior  grade  of  master  engineer.  As 
soon  as  the  regiment  is  filled  and  the 
equipment  shipped,  the  men  will  leave 
for  F’ ranee.  Men  of  draft  age  may  join 
by  applying  to  headquarters,  33rd  En¬ 
gineers,  Camp  Devens,  Ayer,  Mass., 
by  mail,  stating  age,  address,  occupa¬ 
tion,  draft  status  and  number,  and 
number  of  local  board,  signifying  their 
desire  to  volunteer  for  immediate  serv¬ 
ice  in  the  regiment.  Men  not  in  the 
draft,  between  31  and  41,  may  enlist 
at  the  nearest  army  recruiting  station, 
specifying  their  enlisting  for  service  in 
the  33rd  Engineers.  It  is  entirely  a 
volunteer  regiment. 


Consumers  Must  Install  Water 
Meters  at  Cincinnati 

Acting  under  a  plan  officially  adopt¬ 
ed  last  December,  which  provides  that 
all  water  must  be  supplied  through 
meters  by  Jan.  1,  1920,  Cincinnati, 
Ohio,  has  been  divided  into  six  districts 
and  the  consumers  in  the  first  district 
are  now  receiving  instructions  to  have 
meters  installed  before  July  1,  1918.  It 
appears  that  the  full  adoption  of  the 
plan  is  to  be  hastened,  since  it  is  re¬ 
ported  that  orders  will  be  sent  to  the 
other  five  districts  requiring  the  in¬ 
stallation  of  meters  before  the  first  of 
August,  1918,  and  so  on  until  the  whole 
city  is  covered  before  Dec.  1  of  the 
present  year.  Altogether  about  18,000 
consumers  are  said  to  be  affected. 
Charles  S.  Hornberger  is  director  of 
public  service  of  Cincinnati  and  J.  A. 
Hiller  is  general  superintendent  of 
water-works.  A  25%  increase  in  both 
meter  and  flat  rates  went  into  effect  in 
Cincinnati  on  Jan.  1. 


Wood  Pipe  Laid  in  Alkali  Soil 

Experiences  with  wood  pipe  laid  in 
alkali  soil  are  desired  by  J.  W.  Wisda, 
city  engineer,  Rawlins,  Wyo.,  who 
states  that  the  use  of  such  pipe  for  a 
gravity  water-supply  is  under  consid¬ 
eration  by  his  city. 


Michigran  To  Have  Short  Course 
in  Highway  Engineering 

Following  the  general  plan  of  the 
past  three  years,  the  University  of 
Michigan  announces  that  its  fourth 
short  course  in  highway  engineering 
will  be  given  at  the  university  in  Ann 
Arbor  during  the  week  of  Feb.  25  to 
Mar.  1,  The  course  will  be  a  continu 
ation  of  work  done  in  the  past  three 
years,  but  it  will  be  so  arranged  thi.t 
those  coming  for  the  first  time  will  not 
be  seriously  handicapped.  The  instruc 
tion  will  be  given  from  the  viewpoint 
of  road  conditions  in  Michigan  for  the 
special  benefit  of  highway  commission 
ers,  highway  engineers,  contractors 
and  others  interested  in  the  construe 
tion  and  maintenance  of  roads.  One 
day  will  be  set  aside  for  the  discussion 
of  the  effect  of  the  war  on  road  con 
struction  and  maintenance,  and  in  ad¬ 
dition  the  subject  of  finance  will  be 
taken  up,  and  discussions  of  the  policy 
to  be  pursued  in  the  administration  of 
roads  particularly  during  the  war  will 
be  encouraged. 

The  instruction  will  be  under  the 
supervision  of  the  engineering  faculty 
and  men  in  the  employ  of  the  Michigan 
State  Highway  Department.  Supple¬ 
menting  these  will  be  lectures  by  Nel¬ 
son  P.  Lewis,  chief  engineer  of  the 
Board  of  Estimate  and  Apportionment, 
City  of  New  York;  A.  D.  Williams, 
chairman  of  the  West  Virginia  State 
Highway  Commission;  John  H.  Mullen, 
engineer  of  roads  for  the  Minnesota 
State  Highway  Commission;  C.  J. 
Bennett,  state  highway  commissioner 
of  Connecticut;  R.  D.  Chapin,  chairman 
of  the  Highways  Transport  Committee 
of  the  Council  of  National  Defense,  and 
Frank  F.  Rogers,  state  highway  com¬ 
missioner  of  Michigan.  No  charge  is 
made  for  the  course,  which  will  be  open 
without  examination  to  anyone  inter¬ 
ested. 


Orders  Issued  Reorganizing  the 
Alaska  Road  Commission 

Brig.  Gen.  W.  P.  Richardson,  Na¬ 
tional  Army,  was  recently  relieved 
from  further  duty  with  the  Board  of 
Road  Commissioners  for  Alaska,  and 
First  Lieut.  Sidney  L.  Carter,  of  the 
Engineer  Reserve  Corps,  was  assigned 
to  active  duty,  effective  Dec.  26,  1917. 
The  latter  was  detailed  for  duty  as  a 
member  of  the  Board  of  Road  Commis¬ 
sioners  for  Alaska  and  as  secretary 
and  disbursing  officer  of  the  Board,  re¬ 
lieving  Capt.  John  Zug,  Engineer  Re¬ 
serve  Corps,  of  this  duty.  Captain 
Zug,  in  addition  to  his  other  duties, 
will  aid  in  the  supervision  of  the  work 
of  construction  in  the  field  as  assistant 
engineer  officer  of  the  Board  of  Road 
Commissioners  for  Alaska. 

Capt.  William  H.  Waugh,  Engineer 
Reserve  Corps,  in  addition  to  his  duties 
as  engineer  officer  of  the  Board  of  Road 
Commissioners  for  Alaska,  will  serve 
as  president  thereof,  discharging  the 
duties  of  that  office  as  prescribed  in 
the  orders  of  the  War  Department  of 
Feb.  16,  1913. 

These  orders  will  govern  the  opera¬ 
tions  of  the  board,  except  that  all  cor¬ 
respondence  and  business  from  the 
board  to  the  War  Department  will  be 
submitted  to  the  Chief  of  Engineers  of 
the  Army,  who  will  exercise  general 
supervision  of  the  work  of  the  board. 


maintain  “an  electrolytic  mitigation 
system  under  the  direction,  supervision 
and  control  of  E.  EL  Brownell,  consult¬ 
ing  electrical  engineer,  as  the  repre¬ 
sentative  of  the  city,”  with  the  under¬ 
standing  that  Mr.  Brownell  is  to  be  en¬ 
gaged  by  the  city  for  a  teifm  of  twenty 
years  “without  cost  to  the  city.” 


Los  Angeles  County  Flood- 
Control  Bonds  Validated 
The  decision  of  the  California  State 
Supreme  Court  validating  the  Los  An¬ 
geles  County  flood-control  bonds  has 
been  announced.  Pending  the  an¬ 
nouncement  of  the  court  in  this  matter, 
the  county  flood  control  engineers  have 
not  commenced  any  actual  construction 
and  the  activities  of  the  engineering 
department  have  been  limited  to  sur¬ 
veys,  plans  and  specifications  and  esti¬ 
mates.  It  has  been  stated,  however, 
that  work  would  be  commenced  as  soon 
as  a  favorable  decision  was  announced. 
In  addition  to  the  $4,450,000  in  bonds 
voted  by  the  county,  there  is  also  an 
appropriation  of  over  $1,080,000  by  the 
Federal  Government  and  a  like  amount 
from  the  state,  bringing  the  total  funds 
released  by  this  court  decision  up  to 
$6,610,000. 


Government  Needs  Ship 
Draftsmen 

The  Federal  Civil  Service  Commis¬ 
sion  is  urging  heads  of  colleges  and 
technical  schools  to  give  intensive 
training  in  naval  architecture  during 
the  coming  spring  to  senior  students, 
and  also  urges  qualified  architectural, 
mechanical  and  structural  steel  drafts¬ 
men  to  enter  the  Government  service  as 
ship  draftsmen.  There  is  a  dearth  of 
ship  draftsmen,  the  commission  as¬ 
serts,  to  carry  out  the  Government’s 
shipbuilding  programs. 


Federal  Civil  Service 
Examinations 

The  IT.  S.  Civil  Service  Commission 
has  announced  open  competitive  exam¬ 
inations  for  the  following  positions: 

Copyist,  topographic  draftsmen.  Geo¬ 
logical  Survey,  for  which  examination 
application  may  be  made  at  any  time; 
apprentice  draftsman  and  photographer, 
application  to  be  made  at  the  Bureau 
of  Mines,  Washington,  by  Feb.  6.  Full 
information  and  application  blanks  may 
l>c  obtained  by  addressing  the  U.  S. 

Civil  Service  Commission  at  Washing¬ 
ton,  or  the  Civil  Service  District  Sec-  Upon  the  recommendation  of  the  city 
retary  at  Boston,  New  York,  Philadel-  attorney  of  San  Francisco,  the  Board 
phia,  Atlanta,  Cincinnati,  Chicago,  St.  of  Supervisors  of  the  city  voted  unani- 
Paul,  St.  Louis,  New  Orleans,  Seattle  mously  on  Jan.  7  to  pay  the  judgment 
or  San  Francisco.  of  $185,650  against  the  city  secured 

some  time  ago  by  the  Destructor  Co. 
of  New  York  City,  in  a  suit  brought 
to  compel  the  city  to  pay  for  the  de¬ 
structor  which  the  company  had  built 
for  San  Francisco.  The  destructor  has 
remained  unused  in  the  hands  of  the 
contractor. 


Better  Health  Protection  for 
Chattanooga 

In  line  with  the  efforts  of  Federal 
health  authorities  to  improve  health 
conditions  in  the  vicinity  of  army 
camps.  Dr.  C.  P.  Knight  has  recom¬ 
mended  an  appropriation  of  $25,000  a 
year  for  health-protective  work  in 
Chattanooga.  The  recommendation  in¬ 
cludes  a  full-time  health  officer,  who 
must  be  a  graduate  in  medicine  with 
three  years'  experience  in  health  work, 
with  a  salary  not  to  exceed  $3000,  and 
four  sanitary  inspectors  at  $100  a 
month  each.  The  mayor  of  Chatta¬ 
nooga  and  the  Chamber  of  Commerce 
are  said  to  regard  the  appropriation 
with  favor. 


Rapid-Transit  Studies  Begun 
in  Cleveland 

The  first  session  of  Cleveland’s  new 
rapid-transit  commission  was  held  re¬ 
cently.  C.  A.  Otis  is  chairman,  and 
Street  Railway  Commissioner  Sanders 
is  a  member.  The  work  of  drawing  up 
plans  has  already  been  started  in  the 
office  of  City  Engineer  Hoffmann. 


First  Project  Manager  Appointed 
by  Water  Users 

In  a  “Personal”  note  Engineering 
News-Record  of  Dec.  20,  p.  1178,  said 
that  W.  R.  Elliott  “is  the  first  project 
manager  to  be  appointed  by  the  v'atcr 
users  themselves  on  any  project  in  the 
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United  States.”  This  is  an  error;  the 
first  project  manager  appointed  by  the 
water  users  of  a  project  built  by  the 
Reclamation  Service  is  A.  B.  Brown, 
manager  of  the  North  Side  gravity 
unit  of  the  Minidoka  project  Also, 
Mr.  Elliott  was  not  formerly  a  super¬ 
vising  engineer  in  the  Reclamation 
Service,  as  stated,  but  an  electrical  as¬ 
sistant  on  the  Salt  River  Project. 


Michigran  Has  $4,000,000  for 
Road  Construction  in  1918 

During  the  year  1918  there  will  be 
available  over  $4,000,000  for  highway 
improvements  in  the  various  counties 
of  Michigan.  This  amount  will  be 
raised  entirely  by  the  counties  in  the 
form  of  taxes.  In  addition  to  this 
there  is  available  a  state-reward  and 
automobile-tax  fund  which  amounts 
to  nearly  $2,000,000,  and  the  Federal- 
aid  fund,  amounting  approximately  to 
$500,000. 

Providing  that  railroad  cars  are 
available,  many  important  links  in  the 
trunk-line  highway  system  of  the  state 
will  be  filled  in.  However,  if  railroad 
equipment  cannot  be  assigned  to  high¬ 
way  work,  it  is  the  intention  of  the 
Highway  Department  to  go  ahead  with 
the  work  as  far  as  it  is  possible  to  do 
so  by  the  use  of  auto  trucks  and  avail¬ 
able  local  material.  Several  of  the 
routes  are  being  rushed  on  account  of 
their  military  importance.  One,  be¬ 
tween  Detroit  and  Monroe,  on  the  To¬ 
ledo  road,  is  a  very  important  connec¬ 
tion  between  Detroit  and  the  East,  and 
will  carry  much  freight  between  this 
point  and  the  seaboard. 


Waterfront  at  Corpus  Christi, 
Texas,  To  Be  Improved 
A  bond  issue  of  $600,000  for  water¬ 
front  improvements  has  been  carried 
at  Corpus  Christi,  Tex,,  by  a  vote  of 
M95  to  9.  Final  plans  have  not  been 
adopted,  but  the  general  scheme  is  to 
construct  a  short  protection  or  seawall 
which  will  secure  the  city  against  dam¬ 
age  from  wind  and  wave  action.  In¬ 
cidentally,  this  improvement  will  fur¬ 
nish  lagoons  and  harbors  for  small 
craft,  and  also  give  an  opportunity  for 
development  of  the  bay  front  with 
drives  and  parks.  When  the  work  will 
be  commenced  is  uncertain,  and  it  may 
be  several  months  before  the  city  is 
ready  to  advertise  for  bids.  The  con¬ 
dition  of  the  bond  market,  the  state  of 
the  labor  supply  and  the  difficulty  of 
obtaining  material  are  all  unfavorable 
U)  an  early  start.  The  general  plans 
have  been  prepared  by  Hubert  A.  Stev¬ 
ens,  city  engineer. 


Buffalo  May  Build  Municipal 
Hydro-Electric  Plant 
An  appropriation  of  $10,000  for  em¬ 
ploying  an  engineer  to  select  a  site  and 
prepare  plans  for  a  municipally-owned 
or  controlled  hydro-electric  plant  has 
been  made  by  the  city  council  or  com¬ 
mission  of  Buffalo,  N.  Y.,  at  the  re¬ 
quest  of  Commissioner  Heald. 


Purdue  University  Offers  Special 
Course  in  Roads 

An  announcement  has  been  issued 
that  the  department  of  highway  engi¬ 
neering  at  Purdue  University  will  of¬ 
fer  a  short  course  of  illustrated  lec¬ 
tures,  laboratory  observation  and  con¬ 
ferences  upon  general  road  s’  bjects, 
for  three  days,  from  Jan.  29  to  Jan.  31. 
The  State  Highway  Commission  will  be 
in  attendance  and  has  offered  to  co¬ 
operate  in  every  way  to  promote  the 
interests  of  the  schoool.  Furthermore, 
the  State  Council  of  Defense  will  be 
asked  to  attend  and  discuss  Priority 
Order  No.  2. 

Request  has  been  made  upon  the 
State  Board  of  Accounts  to  pass  upon 
the  legality  of  the  desire  of  the  High¬ 
way  Commission  to  allow  time  and  car¬ 
fare  to  every  county  highway  superin¬ 
tendent  while  in  attendance  at  this 
special  school.  While  no  definite  de¬ 
cision  has  been  rendered  as  yet  upon 
this  point,  it  is  thought  that  the  good 
results  from  previous  schools  of  this 
sort  held  by  Purdue  University  will  in¬ 
sure  a  large  attendance  in  any  event. 


Shipping  Board  Increases  Its 
Housing  Program 

The  U.  S.  Shipping  Board  has  made 
several  appropriations  for  additional 
housing  facilities  in  shipyards,  al¬ 
though  the  total  amounts  are  very 
much  lower  than  those  asked  for  in 
the  current  appropriation  bills  before 
Congress.  For  workers  at  Newport 
News,  Va.,  $1,200,000  has  been  assigned, 
but  no  announcement  has  been  made 
as  to  the  methods  of  adgiinistering  the 
funds  or  the  relation  of  the  private 
yards  there  to  the  houses  when  com¬ 
pleted.  Additional  appropriations  have 
also  been  made  for  the  Government 
yards,  but  amounts  and  details  are  not 
specified.  In  fact,  while  there  is  un¬ 
doubtedly  great  activity  in  shipyard 
.housing,  the  whole  matter  is  surround¬ 
ed  with  a  secrecy  characteristic  of  a 
good  deal  of  the  Shipping  Board’s  work. 


Personal  Notes 


H.  T.  M  E  H  L  E  R  ,  until  recently  dis¬ 
trict  engineer  in  the  construction  de¬ 
partment  of  the  Southern  Ry,  at  Lex¬ 
ington,  Ky.,  has  been  assigned  to  other 
duties  and  Hora>.^e  Stringfel- 
LOW,  who  has  been  assistant  er^ineer 
in  the  same  department,  has  been  p*o- 
moted  to  succeed  him. 

Robert  L.  Fox,  formerly  of 
Johnstown,  Penn.,  is  now  City  Engi¬ 
neer  of  Bethlehem,  Pennsylvania. 

Henry  W.  Troelsch,  for¬ 
merly  of  Bala,  Penn.,  is  now  with  the 
American  Bridge  Co.,  New  York  City. 

Wilbur  H.  Winans,  who  was 
until  recently  with  R.  Winthrop 
Pratt,  consulting  engineer,  Barber¬ 


ton,  Ohio,  is  now  with  the  valuation 
department  of  the  Baltimore  &  Ohio 
R.R.,  at  Cincinnati. 

J.  L.  Cummings,  who  is  now 
acting  bridge  engineer  of  the  Mobile  & 
Ohio  R.R.  at  Mobile,  has  been  until 
recently  engineer  of  the  St.  Louis  divi¬ 
sion  of  the  same  road. 

Maj.  C.  J.  Tayior,  until  re¬ 
cently  assistant  to  District  Engineer 
Col.  Heuer,  San  Francisco,  Calif., 
has  been  appointed  Western  Depart¬ 
ment  Engineer  by  the  War  Department 
to  succeed  Lieut.  Col.  Richarp 
Park. 

C.  Louis  Zull  recently  resigned 
his  position  with  the  Foundation  Co., 
on  its  work  in  Cincinnati,  to  become 
connected  with  the  Miami  Conservancy 
District,  Dayton,  Ohio. 

James  M.  Homer  has  been  ap 
pointed  water  commissioner  of  the  ci*v 
of  Olean,  New  York,  and  George  Ii 
Luther  has  been  made  commis¬ 
sioner  of  public  works  of  the  same  city 

William  E.  Walsh  has  been 
appointed  superintendent  of  the  bureau 
of  buildings.  Borough  of  Manhattan, 
New  York  City.  He  succeeds  Al¬ 
fred  Ludwig.  Mr.  Walsh  has  been 
a  building  constructor  in  New  York 
City  for  the  past  21  years. 

B .  H .  Wait  has  been  appointed 
district  engineer  for  the  Portland  Ce¬ 
ment  Association  at  New  York  City. 
Mr.  Wait  is  a  graduate  of  Cornell  Uni¬ 
versity,  1902,  and  has  been  engaged  for 
a  number  of  years  in  highway  work 
in  New  York  State.  More  recently  he 
has  been  division  engineer  with  head¬ 
quarters  at  Poughkeepsie. 

W.  F.  McDade  has  resigned  as 
division  engineer  of  the  Southern  Ry., 
in  Mississippi,  with  headquarters  at 
Columbus,  and  has  been  succeeded  by 
C  .  U .  Irvine. 

David  A.  Decker  has  severed 
his  connection  with  Gilbert  C 
W  HITE,  consulting  engineer  at  Dur¬ 
ham,  N.  C.,  to  become  assistant  city  en¬ 
gineer  of  Norfolk,  Va.  Mr.  Decker 
served  in  a  similar  position  for  six 
years  prior  to  March  of  last  year, 
when  he  resigned  to  become  associated 
with  Mr.  White,  but  was  recalled  by 
the  City  of  Norfolk  to  take  charge  of 
additional  water-supply  developments. 

W.  E.  -urkhalter  has  ’  -n 
appointed  acting  division  engineer  of 
the  St.  Louis  Division  of  the  Mobile  & 
Ohio  R.R.,  with  headquarters  at  Mur- 
physboro,  Illinois. 

T.  Howard  Barnes  has  re- 
si'-rrd  as  consulting  engineer  for  the 
United  Fruit  Co.  and  that  office  has  b.-en 
abolished.  During  the  past  12  years 
Mr.  Barnes  has  designed  and  conducted 
the  construction  of  many  of  the  import¬ 
ant  works  of  the  company.  He  has  col¬ 
laborated  in  the  design  of  sanitary  mu¬ 
nicipal  improvements  for  the  republics 
of  Panama,  Costa  Rica  and  Guatemala, 
and  is  well  known  in  most  of  the  Cen¬ 
tral  American  republics  and  in  Cuba. 
Te  will  remain  in  practice  as  consult¬ 
ing  engineer. 
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Frank  C.  Warner  has  been 
appointed  U.  S.  district  engineer  for 
the  Wilmington,  Del.,  enKineering 
district,  in  succession  to  Lieut. 
Col.  Mark  Brooke,  Corps 
of  EnRineers,  U.  S.  Army,  who 
has  been  transferred  to  the  National 
Army  and  placed  in  command  of  the 
330th  Regiment  of  Em;ineers,  at  Camp 
Devens,  Ayer,  Massachusetts. 

R.  E.  Chandler,  professor  in 
the  mechanical  enKineerinjf  department 
of  the  University  of  Florida,  has  been 
elected  president  of  the  F'lorida  Enjri- 
neerinf?  Society,  to  serve  for  the  ensu¬ 
ing  year. 

Melville  Dozier,  Jr.,  con¬ 
sulting  and  executive  engineer,  of  San 
Francisco,  has  been  appointed  -Ren- 
eral  manaRer  of  the  California  State 
Reclamation  Board.  The  appoint¬ 
ment  was  made  at  a  meeting  of 
the  board  in  Sacramento,  on  Jan. 
4.  This  position  was  created  by  the  last 
legislature,  but  was  unfilled  until  Mr. 
Dozier’s  appointment.  He  was  former¬ 
ly  assistant  general  manager  of  the 
Northern  Electric  Ry.  Company. 

^  W  AT  Grove  has  resigned  at 
plant  civil  engineer  to  the  B.  F.  Good¬ 
rich  Co.,  Akron,  Ohio,  to  become  Chi¬ 
cago  manager  for  Gardner  Williams 
consulting  engineer,  Chicago. 

Ford,  Bacon  &  Davis,  engi¬ 
neers,  New  York,  announce  the  forma¬ 
tion  of  the  Ford,  Bacon  &  Davis 
Corporation,  organized  for  the 
purpose  of  conducting  a  general  con¬ 
tracting  business,  with  particular  ref¬ 
erence  to  industrial,  public  utility  and 
power  plants,  steam  and  street  rail¬ 
roads.  The  corporation  announces 
that  in  effect  this  means  the  continu¬ 
ance  in  corporate  form  of  the  construc¬ 
tion  work  which  heretofore  has  been 
handled  by  the  firm  direct 

C.  H.  Purcell,  chief  bridge  en¬ 
gineer  for  the  Oregon  State  Highway 
Department,  has  resigned  to  accept  a 
position  with  the  Government  as  bridge 
engineer  under  L  .  C  .  H  E  w  E  s  ,  dis¬ 
trict  bridge  engineer,  with  headquar¬ 
ters  at  Portland,  Oregon. 

Lamar  Cobb,  former  state  en¬ 
gineer  of  Arizona,  has  been  reap¬ 
pointed  by  Governor  Hunt  to  succeed 
Thomas  Maddock,  who  recently 
resigned. 

Horace  H.  Hull  has  been  elect¬ 
ed  city  engineer  of  Memphis,  Tenn.,  to 
succeed  J.  H.  Weatherford, 
who  has  resigned  to  engage  in  consult¬ 
ing  practice  in  Memphis. 

M.  G.  Longwell,  reside.,  en¬ 
gineer  of  the  Union  Railway  Co.,  Mem¬ 
phis,  Tenn.,  has  accepted  the  position 
as  engineer  maintenance-of-way,  Wa¬ 
bash  R.R.,  at  Montpelier,  Ohio. 

William  J.  Henry,  Jr.,  for¬ 
merly  highway  engineer.  New  York 
State  Highway  Department  and  Barge 
Canal  Office,  Albany,  N.  Y.,  has  been 
commissioned  a  lieutenant  in  the  Avia¬ 


tion  Section  Signal  Corps  and  is  now 
at  the  Aviation  Camp,  Morrison,  Vir¬ 
ginia.  ; 

Otis  L.  McIntyre,  who  was 
with  the  U.  S.  Reclamation  Service  as 
assistant  engineer  for  a  number  of 
years  and  more  recently  has  been  su¬ 
perintendent  of  the  El  Paso  Foundry 
and  Machine  Co.,  El  Paso,  Tex.,  ex¬ 
pects  to  leave  El  Paso  shortly  and  be¬ 
come  connected  with  the  Cerro  de 
Pasco  La  Fundicion,  Peru,  as  superin¬ 
tendent  of  machinery. 

K.  G.  Williams,  assistant  en¬ 
gineer,  Rock  Island  Ry.,  at  Memphis, 
Tenn.,  has  been  appointed  resident  en¬ 
gineer,  Union  Ry.,  at  Memphis.  He 
will  continue  to  serve  as  engineer  for 
the  Rock  Island  Ry.,  the  Arkansas  & 
Memphis  Railway  Bridge  and  Ter¬ 
minal  Co.,  and  the  American  Bauxite 
Company. 

Herbert  Stanley  Bear, 
Columbus,  Ohio,  Hugo  Carl 
Fischer.,  New  Bedford,  Ohio,  and 
George  W.  Horsly,  Cleveland, 
Ohio,  have  been  appointed  assistant 
civil  engineers  in  the  Navy. 

Horace  G.  Bye  us,  professor  of 
chemistry  at  the  University  of  Wash¬ 
ington,  is  now  a  captain  in  the  30th 
Engineers,  popularly  known  as  the 
“gas  and  flame  regiment.” 

W.  G.  Peters  has  been  appointed 
city  engineer,  superintendent  of  water, 
and  building  and  plumbing  inspector 
of  Chehalis,  Washington. 

Frank  D.  Gore,  county  engineer 
of  Kitsap  County,  at  Port  Orchard, 
Wash.,  has  enlisted  in  the  Aviation 
Corps.  He  quRlified  as  a  flyer  at  San 
Diego,  California. 

Eugene  B.  Fulton,  of  the 
Texas  Construction  Co.,  architects  and 
engineers,  San  Antonio,  Tex.,  is  now 
a  sergeant  in  the  23d  Regiment  of  En¬ 
gineers  (Highway  Regiment). 

Rudolph  Welcker  has  given 
up  his  practice  at  Springfield,  Mass., 
to  become  resident  supervising  engi¬ 
neer  of  the  U.  S.  Navy,  Department  of 
Yards  and  Docks,  in  charge  of  the  con¬ 
struction  of  ordnance  and  shipbuilding 
plants  for  the  district  of  Baltimore. 

Frank  H.  McGraw  has  been 
appointed  general  superintendent  of 
construction  of  Westinghouse  Church 
Kerr,  New  York.  Mr.  McGraw  has 
been  with  the  organization  for  14 
years  and  has  been  in  charge  of  the 
Westinghouse  Electric  job  at  Essing- 
ton  since  construction  commenced. 
Previously  he  handled  a  great  deal  of 
heavy  construction,  including  the  Com- 
munipaw  locomotive  terminal  of  the 
Central  R.R.  of  New  Jersey,  the  West 
Springfield  shops  of  the  Boston  &  Al¬ 
bany  R.R.,  the  Hotel  Nassau,  the  Pitts¬ 
burgh  Terminal  Co.,  and  other  large 
projects.  Mr.  McGraw  will  retain 
active  charge  of  the  Essington  job 
until  it  is  complete. 

Herbert  W.  Bradley,  presi¬ 
dent  of  the  Newton  A.  K.  Bugl^  Co., 
Inc.,  engineers  and  contractors,  Tren¬ 


ton,  N.  J.,  has  been  commissioned  b'. 
Governor  Edge  a  captain  in  the  On! 
nance  Department  of  the  New  Jersey 
State  Militia  and  is  now  a  member  of 
the  staff  of  Quartermaster  General 
Murray. 

Edward  Stuart,  who  went  to 
Servia  in  1916  as  sanitary  engineer  of 
the  American  Red  Cross  Sanitary- 
Commission,  and  was  later  appointed 
director  of  the  Commission,  has  gone 
to  Guatemala  as  sanitary  engineer  for 
the  American  Red  Cross,  to  assist  in 
preventing  the  spread  of  epidemics  in 
the  region  of  the  recent  disaster. 

George  N.  Hatfield,  for¬ 
merly  road  engineer  of  St.  John,  N.  B., 
has  been  appointed  to  the  vacancy  cre¬ 
ated  by  the  death  of  William  Murdoch, 
city  engineer  of  St.  John. 

John  F.  Coleman,  consulting 
engineer.  New  Orleans,  La.,  has  be¬ 
come  chief  engineer  for  the  shipyard? 
being  constructed  by  the  Tennes.sie 
Coal  and  Iron  Co.,  at  Mobile.  His  first 
task  will  be  the  construction  of  a  vil¬ 
lage  to  house  5000  workmen. 

Maj.  William  A.  Star- 
re  t  t  ,  Engineer  Reserve  Corps,  has 
been  assigned  to  duty  as  contracting 
officer  for  the  War  Industries  Board. 
United  States  Food  Administration 
and  the  Ordnance  Department. 

Lieutenant  Colonels  M. 
C .  Tyler  and  W .  H .  Rose, 
Corps  of  Engineers,  U.  S.  Army,  have 
been  promoted  to  the  rank  of  colonel 
and  Majors  F.  C.  Harring¬ 
ton,  W.  H.  Sage,  Jr.,  and  E . 
H .  Marks  have  become  lieutenant 
colonels. 

Lieut.  Col.  R.  R.  Ray¬ 
mond,  Corps  of  Engineers,  U.  S. 
Army,  has  been  assigned  to  command 
the  3rd  Engineers,  on  arrival  in  Hono¬ 
lulu,  relieving  COL.  T.  H.  Rees, 
who  has  been  made  a  brigadier  general. 

E  .  C  .  W  H  I  T  E  ,  formerly  in  charge 
of  the  department  of  civil  engineering 
at  the  New  Mexico  School  of  Mines, 
Socorro,  N,  M.,  is  now  Captain  White, 
Engineer  Officers’  Reserve  Corps,  and 
is  attached  to  the  constructing  quar¬ 
termaster’s  department,  'Camp  Beaure¬ 
gard,  Alexandria,  Louisiana. 

C.  A.  Haskins,  engineer  water 
and  sewage  division,  Kansas  State 
Board  of  Health,  was  commissioned 
captain  in  the  Sanitary  Corps,  Na¬ 
tional  Army,  and  ordered  to  Fort  Ogle¬ 
thorpe,  Ga.,  for  training. 

John  J.  Manning,  until  re¬ 
cently  assistant  engineer.  Harbor  and 
Dock  Commission,  Troy,  N.  Y.,  has 
been  commissioned  assistant  civil  engi¬ 
neer,  U.  S.  N.,  with  rank  of  lieutenant, 
junior  grade,  and  has  been  ordered  to 
Annapolis  for  temporary  duty. 

W.  L.  SWARTWOUT,  formerly 
with  the  Harbor  and  Dock  Commission. 
Troy,  N.  Y.,  is  now  assistant  engineer 
with  the  American  International  Ship¬ 
building  Corporation,  Philadelphia. 
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Industry  Halts  at  the  Government’s  Command 

List  of  Exemptions  Omits  Many  Plants  Engaged  on  War  Work,  but 
Compliance  Is  Prompt  and  Cheerful 


Like  an  army,  at  the  call  of  the 
commander,  American  industry  in  the 
vast  territory  east  of  the  Mississippi 
River  halted  Friday  in  response  to  the 
five-day  closing  order  of  Fuel  Admin¬ 
istrator  Garfield.  Those  plants  en- 
ga;;ed  on  work  most  urgently  needed 
for  the  war  remained  in  operation  by 
special  order  of  the  Government.  Few 
others  kept  working.  Most  closed 
without  question  and  without  urging 
that  the  Government  give  heed  to  the 
fact  that  they  were  engaged  upon  work 
that  was  essential  to  the  progress  of 
the  war.  In  many  of  these  cases  no 
protest  asking  for  exemption  was  made, 
although  from  80%  to  90%  of  the  plant 
production  \  as  going  to  be  used  for 
military  purposes. 

The  steel  industries  were  as  a  rule 
instructed  by  the  Government  to  con¬ 
tinue  in  operation.  Many  of  these  were 
working  upon  munitions,  ordnance  or 
shipbuilding  and  work  intimately  iden¬ 
tified  with  these  branches.  In  conse¬ 
quence,  many  of  the  large  plants  in 
Pittsburgh,  Philadelphia  and  the  Great 
Lakes  cities  were  operating  as  usual. 
Nearly  a  Thousand  Plants  In 
Thc  Exempted  Industries 
The  exempted  list  numbered  nearly 
a  thousand  plants  in  diverse  lines  of 
Industry.  Included  among  them  were; 

For  tliF  munufiirtare  of  importont  forKinK": 
Bethlehem  Uteel  Company,  South  Bethle¬ 
hem,  I’enn. 

Midvale  Steel  Co.,  Nlcetown,  Penn. 

Hydraulic  Pressed  Steel  Co.,  Cleveland. 
American  Car  and  Foundry  Co.,  Detroit. 
For  the  maiiuforture  of  war  eosentlal* 
needed  immediately: 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  W1& 
Burks  lOIectric  (’o.,  Erie,  Penn. 

Electric  Machinery  Co..  Minneapolis.  Minn. 
Oeneral  Electric  Co..  Schenectady,  N.  Y. 
Hoodman  Mfu.  Chicago. 

■leffrey  .Mfg.  Co.,  Columbus. 

Pittsburgh  Transformer  Co.,  Pltt-sburgh. 
Ilellance  Electric  &  Engineering  Co.,  Cleve¬ 
land. 

Triumph  Elect.  Co.,  Cincinnati. 

Westinghouse  Elec.  &  Mfg.  Co.,  Elast  Pitts¬ 
burgh, 

Fur  the  manafactnre  of  forgings  for  de¬ 
stroy  era: 

Camden  Forge  Co.,  Camden,  N.  J. 
.Mlls-Chalmers  Co..  Milwaukee,  Wls. 

Hile  Forge  Co.,  Brie.  Penn. 

Fur  the  manufartare  of  boilers  for  de- 
Ntroyers: 

Puiicock  &  Wilcox  Co.,  Bayonne,  N.  J. 

•  iir  the  manufartare  of  ueamless  tubes  less 
than  tl  in.  In  dinmeter: 

National  Tub©  Co.,  McKeesport,  Penn. 

■  ttshurgh  Steel  Tube  Co.,  Pittsburgh. 

I'jifshurgh  Steel  Products  Co.,  Pittsburgh, 
'"'lo  Seamless  Steel  Tube  Co..  Shelby.  Ohio 
'  mnnnfaeture  of  rondenuer  tabes 

s  In.  In  diameter  for  destroyors: 

■  meriean  Brass  Co.,  Bridgeport.  Conn. 

idgeiiort  Brass  Co.,  Bridgeport,  Conn. 

I  or  tiie  msnnfsrtnre  of  loeomotlvo  for  tho 
t  nited  Htales  OoTemment  and  Amerl- 
ran  raUroadu: 

V'nertcan  Locomotive  Co.  plants  at  Schen¬ 


ectady  ;  Dunkirk.  N.  Y. :  Pittsburgh. 
Penn.  ;  Paterson,  N.  J.  ;  Kichmund,  Va.  ; 
Manchester.  N.  II. 

Baldwin  Ixicomotlve  Works,  Philadelphia ; 

Eddystone,  I’enn.  and  Burnham.  I’enn. 
Lima  Locomotive  Corn.,  Lima.  Ohio. 

H.  K.  Porter  Ijocomotlve  Co.,  Pittsburgh. 

For  the  manufartare  of  produrts  for  Ship¬ 
ping  Board: 

General  Electric  Co.  plants  at  Erie,  Penn. ; 
Schenectady,  N.  Y. ;  and  Lynn,  Mass. 

For  FmFrgenr.v  fleet  orders  and  emergency 
Government  work: 

Bethlehem  Steel  Co.,  plants  at  Steelton. 
Penn. ;  S.  Bethlehem,  Penn. ;  and  Spar¬ 
rows  Point,  Md. 

Midvale  Steel  &  Ordnance  Co.,  plants  at 
Nlcetown,  Penn. :  Coatesvllle,  Penn. ;  and 
Johnstown,  Penn. 

Lukens  Steel  Co..  Coatesvllle.  Penn. 
Carnegie  Steel  Co.,  Pittsburgh. 

Crucible  Steel  Co..  Pittsburgh,  and  Har¬ 
rison.  N.  J. 

Ia  Belle  Iron  Works.  Steubenville.  Ohio. 

Otis  Steel  Co.,  Cleveland. 

Lackawanna  Steel  Co.,  Buffalo. 

Illinois  Steel  Co.,  Chicago. 

.Tones  &  T..aughlin  Steel  Co.,  Pitt.sburgh. 
Donner  Steel  Co..  Buffalo. 

Inland  Steel  Co.,  Indiana  Harbor.  Ind 
Central  Steel  &  iron  Co.,  Harrisburg,  Penn. 
Uepubllc  Iron  &  Steel  Co.,  Youngstown, 

< )hlo. 

Brier  Hill  Steel  Co..  Young.stown,  Ohio. 
Corrigan.  McKinney  &  Co.  Cleveland 
Forged  Steel  Wheel  Co..  Butler.  Penn. 
tVhlttaker-OIassner  Co.,  Portsmouth,  Ohio 
Youngstown  Sheet  &  Tube  Co..  Youngstown, 
Ohio. 

Alan  Wood  Iron  &  Steel  Co.,  Conshohocken. 
Penn. 

Amonjr  the  42  plants  exempted  from 
shutdown  on  account  of  being  engaged 
in  making  aircraft  and  signal  corps 
products  were  included:  _ 

American  Steel  and  Wire  Co.,  Trenton. 
N.  J. : 

Bausch  &  Lomb  Optical  Co..  Kochester 
N.  Y. : 

John  A.  Roebling  Sons  Co..  Trenton, 
N.  J. : 

Western  Electric  Co.,  New  York  City. 

They  Closed  CHEaiFuiXY 
Inquiry  among  the  industries  serving 
the  construction  and  engineering  fields 
showed  that  many  of  them  were  closed 
in  spite  of  the  fact  that  they  were 
serving  the  Government  or  the  con¬ 
tractors  on  Government  construction. 
It  was  evident,  also,  tha  compliance 
with  the  Government  order  had  been 
cheerful  and  prompt.  Replies  of  many 
of  the  manufacturers  to  the  query  re¬ 
garding  the  effect  of  the  closing  order 
upon  their  industries  showed  a  pa¬ 
triotic  inclination  to  serve  the  Govern¬ 
ment’s  needs  in  any  way  ordered  hy  the 
war  administration.  Here  are  the 
comments  of  some  representative  in¬ 
dustries  in  response  to  inquiries  made 
hy  Engineering  News-Record  in  the 
New  York  territory: 

Joseph  Dixon  Crucible  Co.,  Jersey 
City;  crucibles  and  graphite  lubricants; 
J.  H.  Schermerhorn,  vice  president, 
said: 

*‘Our  plant  closed  Thursday  night  as 


ordered.  We  laid  off  from  1400  to  1600 
employees.  We  are  short  of  finished 
stock.  We  have  Government  contract.^ 
in  our  various  departments  for  cruci¬ 
bles,  lubricants  for  tractors,  boiler 
graphite  and  other  products.  Practic¬ 
ally  all  of  our  products  are  being  used 
by  some  Government  department. 

“Since  the  war  started  the  Govern¬ 
ment  has  come  first  with  us  in  every¬ 
thing.  We  have  given  it  preference 
over  any  other  business.  But  we  are 
not  making  application  for  special 
privilege  to  continue  op^'ration.  We 
feel  that  it  is  our  duty  to  obey  the 
Government  order  without  question." 

Davis-Ikiurnonrille  Co.,  Jersey  City, 
City,  N.  J.;  oxyacetylene  cutting  and 
welding  apparatus;  S.  W.  Worthan, 
general  manager,  said; 

“Both  our  plants  are  closed.  The 
Jersey  City  plant  employs  400  men  and 
the  Flkhart,  Ind.,  plant  has  200.  Ai 
the  present  time  80%  of  our  work  is 
‘war’  production,  either  direct  for  the 
Government  or  for  the  industries  en¬ 
gaged  on  war  work.  We  have  not  pro¬ 
tested  or  asked  for  exemption.  We  re¬ 
gard  it  as  our  patriotic  duty  to  close. 
We  feel  that  every  loyal  citizen  should 
support  the  Government  in  prompt  ac¬ 
tion  when  demanded.  We  have  made 
careful  inquiry  in  this  manufacturing 
district  and  find  that  our  attitude  rep¬ 
resents  the  general  feeling  of  manufac¬ 
turers  in  this  section." 

Lidgerwood  Manufacturing  Co.,  New 
York;  excavating  and  conveying  ma¬ 
chinery;  H.  N.  Coveil,  works  manager 
of  the  Brooklyn  plant,  said: 

“Our  work  is  100%  Government  work. 
We  have  simply  shut  down  both  plants 
at  Newark  and  Brooklyn  for  the  entire 
five-day  period,  and  will  take  the  mat¬ 
ter  up  for  discussion  with  the  Govern¬ 
ment  later,  if  necessary.” 

Ransome  Concrete  Machinery  Co., 
Duneilen,  N.  J.;  Lawrence  W.  Brown, 
sales  manager,  said: 

“If  the  closing  down  of  the  industrial 
plants  is  doing  any  good  we  are  glad 
to  be  contributing  our  share.  We  em¬ 
ploy  200  men,  and  though  they  suffer 
from  the  shutdown,  there  was  remark¬ 
ably  little  grumbling  among  them." 

C.  R.  Crouch,  superintendent  for  the 
Ransome  company  at  Duneilen,  added: 

“Ninety  per  ont.  of  our  business  is 
Government  work,  either  direct  or  t  > 
contractors  on  Government  jobs.  We 
are  under  contract  to  make  time  deliv¬ 
eries  on  a  good  portion  of  these  orders. 
Regardless  of  this  we  closed  ’Thursdav 
and  will  stay  closed  until  Wednesday." 

Oxweld  Company,  Newark  and  Chi¬ 
cago,  makers  of  oxyacetylene  cutting 
and  welding  equipment,  said: 

“We  shut  down  both  plants  Friday 
and  Saturday  on  announcement  of  the 
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Fuel  Administrator’s  order.  Late  Sat¬ 
urday  afternoon  we  received  word  from 
Washington  that  we  were  exempted 
both  for  the  five-day  period  and  the 
succeeding  Monday  shutdowns. 

“The  Newark  plant  Uies  1000  men 
and  the  Chicago  plant  1600  men.  So 
far  as  we  know  practicaly  all  of  these 
are  back  at  work  this  morning.’’ 

Order  Was  Obeyed 

Word  received  by  the  Engineering 
News-Record  by  telegraph  from  many 
industrial  centers  indicated  that  the 
closing  order  had  been  generally  ob¬ 
served.  Some  manufacturers  an¬ 
nounced  that  they  had  been  added  to 
the  exempted  list,  some  of  these  exemp¬ 
tions  having  been  made  after  the  official 
list  was  handed  to  the  press. 

In  the  Pittsburgh  district,  the  Engi¬ 
neering  News-Record  correspondent 
wired,  the  order  was  received  without 
complaint.  Most  of  the  industries  in 
the  big  steel  center  were  allowed  to  pro¬ 
ceed  as  usual,  as  they  are  working 
either  directly  or  indirectly  on  war 
materials.  Carnegie,  Crucible  Steel, 
Jones  &  Laughlin,  Pittsburgh  Steel 
Products,  National  Tube,  Pittsburgh 
Steel  Tube  and  Westinghouse  Electric 
all  continued  in  operation. 

Blast  furnaces  were  kept  going. 
They  have  been  the  “thin  neck  of  the 
bottle”  in  Pittsburgh's  output  recently 
and  the  partial  shutdown  gave  them  an 
opportunity  to  meet  the  demands  of  the 
steel  mills. 

Boston,  Mass.— Our  plant  is  engaged 
exclusively  in  fabricating  steel  work  in 
connection  with  destroyer  plant  at 
Squantum,  Mass.  Feeling  that  we  are 
exempt  from  the  shutdown  order  we 
have  notified  the  Fuel  Administrator 
that  we  shall  keep  our  shops  running 
on  this  work  unless  notified  by  him  to 
stop.  (Signed) 

The  Boston  Bridge  Works. 

Beaver  Falls.  Penn. — We  operate  our 
own  coal  mine,  hence  the  shutdown  does 
not  affect  us. 

(Signed)  Union  Drawn  Steel  Co. 


idle;  a  few  in  overcoats  are  doing  urday.  No  modification  of  the  order 
bench  work.  The  order  means  a  4%  was  received.  They  report  that  th* 
reduction  in  annual  production.  War  fuel  saving  is  very  small  and  hardl; 
orders  are  so  mixed  up  with  others  justified,  when  consideration  is  given 
that  it  is  impracticable  to  separate  to  the  importance  of  urgent  Govern 
them  even  were  there  time  to  get  ex-  ment  contracts  on  hand, 
emption.  Electric  current  to  test  Cutler-Hammer  Co.  shut  down  Thurs- 
pumps  for  land  reclamation  furthering  day  night  for  the  full  period.  There  i- 
food  production  has  been  denied.  The  a  possibility  that  some  departments  ex 
company  is  glad  to  comply  with  Gov-  ecuting  important  naval  contracts  will 
emment  requests.  resume  Monday  on  exemptions.  The 

C.  F.  Lang,  president  of  the  Lake-  company  states  that  the  closing  order 
wood  Engineering  Co.,  Cleveland,  says:  is  cheerfully  complied  with  as  a  war 
“The  end  justifies  the  means.  1  feel  measure. 

that  a  real  necessity  existed  for  relief  The  Chain  Belt  Co.  suspended  work 
from  congestion  of  shipping  and  rail-  Friday  for  five  days,  but  retained  u 
road  transportation.  Products  repre-  small  force  for  urgent  maintenance  and 
senting  six  months’  output  of  our  com-  supervisory  duties.  The  others  were 
pany,  all  essential  for  war  purposes  laid  off  without  pay.  Important  con- 
of  the  Allies,  are  waiting  for  ships  to  tracts  are  being  held  up  but  the  closing 
transport  them  to  Europe.  The  order  order  is  regarded  as  probably  neces- 
will  give  a  much  needed  relief.”  sary,  although  not  wholly  advisable. 

George  R.  Brandon,  vice  president  of  The  Bucyrus  Co.  reports  that  the 
the  Whiting  Foundry  and  Equipment  plant  is  entirely  closed.  A  few  de- 
Co.,  indicated  that  war  orders  for  partments  are  expected  to  resume  Mon- 
cranes  did  not  exempt  his  company  day  to  hasten  work  on  Government 
and  the  state  fuel  administrator  would  contracts. 

make  no  ruling.  By  the  time  Wash-  Koehring  Machine  Co.  stated  that 
ington  can  pass  on  the  request  the  they  had  no  hesitation  in  closing  as 
five  days  period  will  be  up.  “On  the  work  is  rather  slack  because  of  the 
whole,”  Mr.  Brandon  said,  “the  order  restriction  of  building  operations  every- 
is  the  best  thing  that  could  be  done,  where. 

Production  has  been  so  far  in  excess  Philip  Koehring  declared  that  the 
of  transportation  facilities  recently  order  was  “rather  unpatriotic  in  so  far 
that  only  one-fifteenth  of  our  output  as  it  threw  many  out  of  employment 
has  been  shipped  out,  so  there  is  no  and  wages.” 

use  to  pile  up  production  further.  We  _ 

will  be  satisfied  if  no  more  drastic  .  i*  .  n,  .  .» 

action  than  this  one  has  to  be  taken.”  Cleveland  Plants  Shut  Down 
A.  C.  Wilby,  assistant  to  the  presi-  Despite  Important  War  Orders 
dent.  Universal  Portland  Cement  Co.,  Cleveland,  Ohio,  Jan.  21 — Melvin 
says:  “Our  Buffington  plant  is  shut  Pattison,  General  Manager  of  the 
down  completely,  and  one  thousand  of  Brown  Hoisting  Machinery  Co.,  says, 
our  men  have  been  turned  over  to  the  “The  situation  was  so  acute  that  some- 
Elgin,  Joliet  &  Eastern  R.R.  to  remove  thing  had  to  be  done.  I  believe  that 
snow  and  ice  from  Kirk  yards.  I  be-  the  people  in  Washington  were  in  a 
lieve  that  cement  plants  generally  will  better  position  to  size  up  the  situation 
be  closed,  except  possibly  wet  plants,  and  apply  a  remedy  than  were  the 
which  obtain  clay  from  under  water.”  people  in  this  or  any  other  section  of 
F.  K.  Copeland,  president  of  the  Sul-  the  country, 
livan  Machinery  Co.,  says:  “Only  coal-  “Traffic  conditions  were  so  bad,  any- 
mining  machinery  department  is  run-  way,  that  is  was  only  a  question  of  a 
ning.  This  represents  about  50%  of  few  days  until  plants  would  have  be- 
the  output  of  our  plant  at  Claremont,  gun  to  close  down  without  any  orders. 

N.  H.  While  there  are  many  irregu-  “I  am  not  saying  that  the  situation 
larities,  I  believe  that  the  speed  in  could  not  have  been  averted  by  proper 
putting  order  into  effect  was  war-  methods  and  foresight,  but  I  do  say 
ranted,  for  any  discussion  or  attempt  that  it  was  acute,  and  drastic  measure.^ 
at  further  exemptions  would  have  de-  were  absolutely  necessary, 
layed  the  remedy  until  too  late  to  be  of  “Our  works,  employing  twelve  hun- 
value.  Now  it  will  help  out  transpor-  dred  men  are  idle,  except  for  one  hun- 
tation  and  curtail  over-production,  dred  men  busy  unloading  material  and 
Nobody  is  seriously  hurt.  Extra  work  doing  all  possible  to  relieve  the  car 
Chicago,  Jan.  21. — Industries  sup-  at  cleaning  up  plants  is  given  to  help-  shortage.  Our  company  is  engaged  on 
plying  the  civil  engineer  with  manu-  ers  and  common  laborers.”  government  work.” 

factured  products  in  the  Middle  West  _  Charles  Lang,  President  of  the  Lake- 

are  taking  the  fuel  shutdown  order  Do*  Engineering  Co.,  is  out  of  town, 

philosophically  and  patriotically.  The  Government  Contracts  No  Bar 

saving  in  coal  in  few  cases  will  be  to  Closing  in  Milwaukee  should  be  complied  with,  both  in  letter 

commensurate  with  the  lost  production,  Milwaukee,  Wis.,  Jan.  21. — The  shut-  and  in  spirit.  The  superintendent  and 
but  the  industries  are  not  complaining,  down  was  general  in  Milwaukee,  despite  other  officials  state  that  six  hundred 
as  they  feel  that  Washington  has  the  the  fact  that  many  of  the  big  industries  men  are  idle  on  Government  work, 
data  on  the  situation  as  a  whole  war-  were  making  equipment  essential  to  the  E.  W.  Kaltenbach,  President  of  the 
ranting  the  order.  Government  on  the  so-called  war  in-  McMyler  Interstate  Co.,  said,  “We  have 

Prominent  officials  in  various  com-  dustries.  orders  to  work.  The  fuel  order  will  not 

panics  have  been  interviewed  and  the  Pawling  and  Hamischfeger  Co.  closed  affect  us  at  all,  consequently  I  am  not 
following  are  typical  views:  down  entirely  for  five  days.  They  kept  in  position  to  comment  on  it.”  Twelve 

American  Well  Works — Three  hun-  a  small  force  engaged  on  repairs  and  hundred  men  are  employed  in  this 
dred  men  in  shops  in  Aurora,  HI.,  are  overhauling  the  plant  Friday  and  Sat-  plant. 


January  24,  1918 


ENGINEERING  NEWS-RECORD 


195 


Edwin  S.  Church,  President  of  Well¬ 
man  Seaver  Morgan  Co.,  said,  “We 
have  sixteen  hundred  men  idle,  but  we 
take  it  for  granted  that  the  officials  in 
touch  with  the  general  situation  know 
best  how  to  deal  with  it.  We  are  work¬ 
ing  on  Government  contracts  and  ex¬ 
pect  to  have  permission  to  continue 
work  soon.” 

$3,250,000  Loss  in  Wages  Is  Es¬ 
timated  for  Detroit’s  In¬ 
dustrial  Workers 

Detroit,  Mich.,  Jan.  21. — Detroit  iif- 
dustrial  plants  generally,  except  those 
exempted,  are  complying  literally  with 
the  Federal  Fuel  Administration’s  clos¬ 
ing  regulations.  It  is  estimated  that 
230,000  workers  are  idle  for  four  days, 
involving  loss  in  wages  alone  of  more 
than  $3,250,000. 

“We  are  completely  closed,  although 
we  hive  some  government  orders,”  says 
John  G.  Rummey,  president  of  the 
Detroit  Steel  Products  Company. 

“We  have  received  no  reply  to  our 
request  for  permission  to  operate  and 
were  we  to  receive  an  answer  now  it 
would  be  too  late  to  get  the  men  back 
at  work.” 

The  company  employs  about  1 000 
men,  its  government  contract  includes 
large  orders  for  steel  windows  for  the 
new  shipyard  buildings  and  for  build¬ 
ings  added  to  old  plants.  Orders  for 
springs  for  ambulances  and  trucks  for 
war  use  arc  also  in  the  plant. 

“Except  for  the  aeroplane  motor  de¬ 
partment  we  are  all  shut  down,”  says 
Alvan  MacCaulcy,  president  Packard 
Motor  Company,  which  has  large  gov¬ 
ernment  orders. 

“About  7000  of  our  men  are  idle  and 
approximately  2000  at  work  on  the 
continuation  of  operations  in  the  aero¬ 
plane  motor  department.”  This  aero¬ 
plane  work,  Mr.  MacCauley  explained, 
requires  the  use  of  nearly  every  part 
of  the  company’s  enormous  plant,  ex¬ 
cepting  the  forge  and  foundry  depart¬ 
ments. 

“We  have  been  working  on  some  Gov¬ 
ernment  orders,”  says  Ralph  M.  Dyar, 
secretary  of  the  Trussed  Concrete  Steel 
Co.,  whose  plant  is  located  in  Youngs¬ 
town,  Ohio.  “I  am  not  sure  the  closing 
order  affects  us,  but  I  would  not  care 
to  make  any  statement  on  that  plan.” 


Industrial  Works  Stops  and 
Starts  Again 

Bay  City,  Mich.,  Jan.  21. — Upon  re¬ 
ceipt  of  instructions  we  shut  down 
completely  immediately.  We  took  the 
matter  up  with  the  Shipping  Board, 
and  after  a  shutdown  of  24  hours  were 
instructed  to  resume  operations.  How¬ 
ever,  by  this  shutdown  of  one  day,  our 
oiganizationwas  seriously  disrupted  and 
disproportionate  delay  in  building  Gov¬ 
ernment  needs  was  caused.  A  shut¬ 
down  of  one  day  per  week  in  the  future 
would  doubtless  have  a  similar  effect. 
Our  workmen  were  greatly  dinapiM>int- 
cd  at  losing  time  just  now. 

(Signed)  Industrial  Works. 


Bay  City,  Mich.,  Jan.  21. — All  plants 
without  special  exemption  are  comply¬ 
ing  with  fuel  shutdown  order.  Plants 
using  power  from  the  Consumers’ 
Power  Co.  are  not  exempted  here,  as 
60%  of  that  power  depends  on  coal. 
Those  plants  exempt  are  working  on 
Government  material  orders  or  they 
are  wood-working  plants  using  saw¬ 
dust  or  manufacturing  wood  for  sale 
as  fuel. 

(Signed)  Michigan  Pipe  Co. 


Electric  Power  Keeps  Wheels 
Turning  at  Niagara  Falls 

Niagara  Falls,  N.  Y.,  Jan.  21. — In¬ 
quiry  among  the  Niagara  Fails  manu¬ 
facturers  shows  that  this  district  is  not 
so  greatly  affected  by  the  fuel  shut¬ 
down  as  is  the  case  where  coal  is  the 
chief  or  only  dependence  for  power. 
Many  industries  report  that  they  have  so 
much  hydro-electric  power  available 
that  they  are  wholly  unaffected  except 
where  coal  has  to  be  used  for  heating. 
It  appears  that  the  fuel  crisis  is  likely 
to  be  used  as  an  argument  for  more 
Niagara  power  in  order  to  make  this 
industrial  center  entirely  independent 
of  coal. 

President  John  Dobbie,  of  the 
Dobbie  Foundry  and  Machine  Co., 
states  that  his  company  is  complying 
with  the  fuel  order,  but  has  not  been 
obliged  to  lay  off  more  than  60%  of 
the  force  and  hopes  to  resume  on 
Wednesday  at  full  capacity.  So  much 
of  the  power  in  this  plant  is  ob¬ 
tained  electrically  that  the  matter  of 
coal  supply  is  a  somewhat  minor  one. 
The  company  is  making  goods  that  are 
needed,  and  so  all  effort  will  be  made 
within  the  spirit  of  the  order  to  keep 
active  as  far  as  possible.  At  the  same 
time  there  is  no  thought'  of  evading  the 
order  in  any  way. 

Need  More  Niagara  Power 

D.  E.  Dunlap,  of  the  International 
Acheson-Graphite  Co.,  reports  much  in 
the  same  vein.  The  company’s  works 
is  using  so  much  hydro-electric  power 
that  it  is  easy  to  comply  with  the  order 
without  reducing  operations  to  any 
great  extent.  There  was  no  idea  of 
evading  the  order  and  only  such  an 
amount  of  coal  would  be  used  as  was 
necessary  to  keep  the  needed  heat  up. 
The  situation  brought  out  clearly  the 
need  for  more  Niagara  power,  and  it 
was  felt  that  every  effort  should  be 
made  to  obtain  the  needed  legislation. 
If  the  country  had  a  liberal  supply  of 
hydro-electric  power  it  would  Im  in  a 
very  independent  condition. 

An  official  of  the  Electro-Bleaching 
Gas  Co.,  makers  of  liquid  chlorine  for 
water  purification,  expressed  the  opin¬ 
ion  that  his  output  is  exempt  from  the 
operation  of  the  fuel  order,  though  this 
does  not  excuse  him  from  cutting  down 
the  use  cf  coal  as  much  as  possible.  In 
con.sequence,  the  use  of  coal  was  re¬ 
strict^  to  the  amount  needed  to  keep 
the  works  from  freezing. 


Some  of  Philadelphia's  War  In¬ 
dustries  Reopen  on  Orders 
from  Washington 

Philadelphia,  Jan.  21. — Most  of 
Philadelphia’s  big  iron  and  steel  indus¬ 
tries  were  deemed  essential  to  war 
work  and  were  kept  in  operation.  Some 
of  those  which  were  not  exempted  on 
the  first  list  were  later  notified  by 
Washington  to  resume  operations.  Out 
of  400,000  men  who  were  made  idle  by 
the  coal-closing  order  Friday,  100,000 
were  returned  to  work. 

Baldwin  Locomotive  Works  remain-'d 
in  operation.  An  early  report  failed 
to  show  the  name  of  the  big  locomotive 
plant  on  the  exemption  list.  This  led 
to  inquiry  on  the  part  of  the  State 
Fuel  Administrator,  who  discovered 
that  Washington  had  notified  Baldwins 
of  their  exemption  but  had  failed  to 
announce  the  fact  publicly. 

The  J.  G.  Brill  Co.  and  the  Link-Belt 
Co.  were  both  omitted  from  the  exempt¬ 
ed  list.  Charles  Biddle,  of  the  Brill 
plant,  pointed  out  to  the  State  Fuel 
Administrator  that  the  company  was 
working  for  the  Ordnance  Department 
as  w’ell  as  the  Navy  Department.  The 
plant  was  permitted  to  remain  in  oper¬ 
ation  to  work  on  the  Ordnance  De¬ 
partment  contract  only. 

,The  American  Bridge  Co.,  which  was 
ordered  to  close  its  Philadelphia  plant, 
asked  permission  to  start  fires  under 
the  boilers  Tuesday  in  order  to  have 
the  plant  ready  for  operation  Wednes¬ 
day.  Permission  was  refused.  The 
plant  will  therefore  be  shut  down  six 
days  instead  of  five. 

The  Hess-Bright  Manufacturing  Co. 
resumed  operations  today,  after  a  three 
days’  shutdown.  They  promptly  ob¬ 
served  the  closing  order,  but  were  noti¬ 
fied  by  Washington  to  reopen.  Eighty 
per  cent,  of  their  output  is  going  to 
the  Government. 


Ball  Engine  Co.  Saves  Twenty  per 
Cent,  of  Fuel  at  Sacrifice  of 
One  Hundred  per  Cent. 
Production 

Erie,  Pa.,  Jan.  21. — The  Ball  Engine 
Company  has  just  finished  a  large  con¬ 
tract  for  engines  for  the  Government, 
and  has  no  Government  work  in  the 
shop  at  present.  The  plant  is  shut 
down  completely,  in  compliance  with 
the  Government  order. 

As  five  or  six  large  plants  in  Erie 
have  received  exemptions  from  the 
order  and  are  allowed  to  keep  running 
and  every  one  of  them  is  advertising 
for  men,  some  of  the  factories  which 
have  been  compelled  to  close  complain 
that  they  have  already  lost  a  consid¬ 
erable  number  of  men. 

The  total  saving  of  fuel  that  was  ef¬ 
fected  by  the  shutdown  of  the  plant  was 
only  about  20%.  Normally  the  heating 
is  done  by  means  of  exhaust  steam,  and 
when  steam  must  be  kept  up  to  pre¬ 
vent  the  sprinkler  system  from  burst¬ 
ing,  the  fuel  saving  is  only  20%.  The 
production  loss  which  enables  this  sav¬ 
ing  is,  of  course,  100%. 

(Signed)  Ball  Engine  Co. 


CONTRACTING  NEWS 


OF  SPECIAL  INTEREST  TO  ENGINEERS.  CONTRACTORS. BUILDERS 
WD  MANUFACTURERS  OF  ENGINEERING  AND  BUILDING  SUPPUES 


Bids  See  Enc 

Close  News-Record 

Keb  9.  WiPket  Irons,  etc. — Louis¬ 
ville,  Ky  . Jan  2l 

*  Adv.  Jan.  24. 

Feb.  11.  Dredging — .N'ew  York,  X.  Y.Jan.  IT 
Adv.  Jan.  17  and  24. 

Feb.  11.  Piping  System  —  Philadel¬ 
phia,  Pa . Jan.  IM 

Feb.  11.  Electrically  Driven  Cap¬ 
stans — Washington.  D,  C.Jan.  21 
Feb.  11.  Power  Plant  Improvements 

— Brooklyn,  N.  Y . Jan.  21 

Feb.  15.  Dredging — .Seattle,  Wash,  .Jan.  21 
Feb.  25.  Gymnasium  and  Store 
House  —  Pearl  Harbor, 

Hawaii  . Jan.  24 


See  Eng. 

News-Record 


Bids 

Close 


Proposals 


Apr  2.1  Santa  r>omlngo.  West  In¬ 
dies  . 

Adv.  Jan.  24. 


fmr  PrepoaaU  AdvertiHed  Nr*  Pag** 
5g  to  ei  InrIuMivr 


EXCAVATION  AND  DREDGING 


WATER-WORKS 


Jan.  29.  Walker,  Minn . 

Jan.  29.  Sibley,  la . 

Feb.  2.  Brainerd,  Minn . 

Feb,  5.  All^any.  X.  Y . 

Adv.  Jan.  17  and  24. 

Feb.  5.  PIggott,  Ark . 

Feb.  6.  Yankton,  S.  D . 

Feb.  9.  Elbow  Lake.  Minn.  .  . . 
Mar.  1.  Newcastle,  Wyo . 


See  Eng. 
News-Uei-ord 


Jan.  26.  Elisabeth,  X.  J. 
Jan.  25.  ('olumbu'i,  O.  ... 
Jan.  28.  Red  Fork.  Okla.  . 

Jan.  31.  Peoria.  Ill  . 

Feb.  5.  Jersey  t'lty,  X.  J 
Feb  7.  San  Rafael,  Cal. 
Feb.  Id.  Janesville,  Wls. 
Feb.  13.  Pine  City.  Minn. 
Feb.  14.  Wilton.  X.  D.  ... 
Feb.  19.  Hartford,  Wis.  . 


MISCELLANEOUS 


Jan.  29.  Watenvay  Improvements — 

West  Palm  Beach,  Fla.  .Jan.  10 
Jan.  29.  Street  Lighting  System — 

New  York.  X.  Y . Jan,  17 

Jan.  29.  Deepening  Channel  — Al¬ 
bany.  X.  Y . Jan.  21 

Feb.  11.  Harbor  Improvement — Mo¬ 
bile,  Ala . Dec  27 


BUILDINGS 


SEWERS 


Jan.  28.  Prairie  View,  Tex. 

Jan.  29  Fresno.  Cal . 

Jan.  31.  Albany.  X.  Y . 

Adv.  Jan.  17  and 
Feb.  1,  Painesville,  O.  ... 
Feb.  5.  .Nevada  City,  Cal.  . 
Feb.  5.  HIghtstown,  X.  J.  . 

Feb.  II  Columbus.  O . 

Feb.  11.  Columbus.  Xeb.  .. 
Feb.  13  Des  Moines.  la.  ... 
Feb.  15.  Duluth.  Minn.  ... 
Feb.  15  .North  Elba.  .N.  Y. 
Mar.  1.  Wa.ssau.  Wls.  .... 
.Mar  8.  Rice  Lake.  Wls.  .  . 
Apr.  I.  Springfield,  Mass.  . 


Jan.  31.  Marcus,  la . 

Feb.  1.  Toledo.  <» . 

Feb.  6.  Phllllpsburg.  X.  J.  . 

Adv  Jan.  3,  Id,  1 
Feb.  9.  Texarkana,  Tex.  .  . 

Feb.  6.  Twin  Falls,  Idaho 

Feb.  14.  Wilton.  X.  D . 


Where  name  of  oflirlal  la  not  given, 
inqulrlea  should  be  addressed  to  f'lty 
Clerk,  County  Clerk  or  rorresponding 
offlrial. 


WATER-WORKS 


Proposed  Work 

Mass.,  Westfleld — Town  plans  to  build 
.storage  reservoir  on  Granville  water  shed. 
A.  Hyde,  city  engr. 

N.  J.,  Matawan — Boro,  plans  to  install 
electric  pumping  machinery  at  water-works 
plant. 

X.  J.,  Neteong — City  plans  to  hulld  new 
pumping  station  for  water  system. 

Pa..  Glassport — City  having  plans  pre¬ 
pared  by  L.  Hudson,  engr..  House  Bldg., 
Pittsburgh,  for  water  system. 

.  Ga.,  Dublin — City  voted  $16,000  bonds  for 
water  and  sewer  mains.  M.  J.  Gutyon,  supt. 
Noted  Xov.  22. 

Ga..  Navannah — City  plans  to  purcha.se 
electric  pump  for  water  department.  About 
$7600. 

III.,  Galesburg — City  election  roon  to  vote 
on  bonds  to  Improve  water  system.  Involv¬ 
ing  sinking  deep  well  and  purchasing  pump¬ 
ing  apparatus.  F.  M.  Connolly,  city  engr. 

Wls.,  Menomanle — City  plans  to  Improve 
water  system  by  building  filtration  plant. 
About  $50,000.  P.  Huntington,  city  engr. 

Wls.,  Nonth  Milwaukee — CItv  having 

Slans  prepared  by  Caldwell  Eng  Co.,  engrs., 
acksonville,  building  additional  pumping 
engine  for  water  system. 

la..  Ft.  Dodge — C'lty  plans  to  Install  fil¬ 
tration  plant.  C.  H.  Reynolda  city  engr 

la..  Marshalltown  —  City  soon  receives 
bids  for  3  new  boilers  for  pumping  station. 
W.  H.  Steiner,  city  engr. 


BRIDGES 


Jan.  28.  McCook.  X**!)  . . 

Jan  30.  liundee.  III . 

Jan  31.  Dyersvllle.  In.  .. 
Jail  31.  Romney,  W.  Va 
Jan.  31.  Dubuque,  la.  ... 

Adv.  Jan.  24. 

Feb.  4.  Marshalltown,  la. 
Feb.  19.  ITInceton.  Minn. 


FEDERAL  GOVERNMENT  WORK 


Jan.  26.  Rope.  Concrete  Mixers  and 
Portable  Saws  —  Wash., 

D.  C . Jan.  24 

Jan.  28.  Boll.r  ..'!iop — Wash.,  D.  C.Jan.  2* 
Jan.  28.  Plumbing  Fixtures — Phila¬ 
delphia.  Pa . Jan.  24 

Jan.  28,  Po.<<t  Office — Surhury.  Pa. .Dec.  6 
Jan.  28.  Marine  Railways — Boston, 

Mass . Jan.  10 

Jan.  28.  Marine  Railway — Charles¬ 
ton.  S.  C . Jan.  10 

Jan.  28.  Gates — Louisville.  Ky . Jan.  10 

Adv.  Jt.i.  10.  17  and  24. 

Jan.  31.  Wharf — Ft.  Adams.  R.  I.  .Jan.  10 
Adv.  Jan.  10,  17  and  24. 

Feb.  1.  Dredging  —  New  Orleans. 

I-a . Jan.  10 

Adv.  Jan.  10.  17  and  24. 

Feb.  2.  Railroad  Track  Scales,  etc. 

— Panama  . Jan.  24 

Feb.  4.  Dredging — Norfolk,  Va.  .  .Jan.  24 
Feb.  5.  Excavators — Denver.  CoIo.Dec.  27 
Feb.  6.  Post  Office  —  Pittsburgh, 

Pa.  . Jan.  10 


STREETS  AND  ROADS 


Jan.  28.  California  . 

Jan.  28.  Huntington.  W.  Va. 

Jan.  31  Key  West.  Fla . 

Jan.  31.  Tacoma,  Wa;<h.  . . . 

Feb.  1.  Cincinnati,  O . 

Feb.  4.  Sacramento,  Cal.  . . . 
Feb.  4  Greenfield.  Ind.  ... 
Feb.  4.  San  Bernardino,  Cal 

Feb.  6.  Stockton,  t'al . 

Feb.  6.  Tallahassee,  Fla.  . . . 

Feb.  6.  Indiana  . 

Feb.  5.  Visalia.  Cal . 

Feb.  5,  Ft.  Pierce.  Fla . 

Feb.  11.  Bradentown,  Fla.  . . 
Feb.  14.  Evening  Sltade,  Ark. 


